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HONOURABLE 


BAPLIIST:. 


| LorkbD NoEeLL. 
x VISCOUNT 


CAMPDEN, 


RIGHT HONOURABLE: 

Ez; Dare not (as thoſe un-naturall 
Heathens deal with their Infants, 
who as ſoon as they are come in- 
tothis/emer , their pallage into 
another World by an unwarrant- 

ed Baptiſm) commit theſe Pro- 
duitjons of my Pen to the wide 
Opimions, withour the aſſurance 
of ſome faithfull Pilot, and theproteRionof ſome 
Honourable Perſonage as your Self; without the which 
it might happily appear miſ-ſhapen and monſtrous to the 
ng 2 Warll , and un-cafily eſcape Submerſion: if 
moſt mens judgements aG the part of blinde Fortune, 
which (as Saluft telsus) Res cunfFas ex lubidine magi 
quam ex Vero celebrat . ob cnratq; eſpecially if thathe 
true,which the learned V erulam (aith;T empus ſemils eff 
Flavio, qui levia atq; inflata devout, ſolida autem &- 
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BAPTIST, 
IL ord NoeLr. 


VISCOUNT 


CAMPDEN, 


RIGHT. HONOURABLE: 

7x7; Dare not (as thoſe un-naturall 
Heathens deal with their Infants, 
who as ſoon as they are come in- 
tothis/enter, their paſſage into 
another World by an unwarrant- 
ed Baptiſm) commit theſe Pro- 
dutzons of my Pen to the wide 
Oceanof fluctuating Opinions, without the aſſurance 
of ſome faithfull Pilot, and theproteRionof ſome 
Honourable {arena as yoo Self; without the which 
it might app! Pu Ppeer mi ſhapen and monſtrous tothe 
TP the and un-ca(ily eſcape Submerſon : if 
moſt mens judgements a& the part of blinde Fortune, 
which (as Sale _— Res cunttas ex lubidine 
quam ex vero celebrat, obſcuratq; eſpecially if that hack 
true,which th clearned erulam (aith;T empus ſemile eft 
Fluvio, qui levia 2 at; inflata devolvit » ſolida antem &- 

A 2 ponds 


The Epiſtle Dedicatory. 
pondus habentia ſubmergia, 1 muſt neceſſarily embrace 


Virgils counſel, _ . .. 
| Prizcipioſedes PÞ 
Since that as the Teare conſiſting of more foul 
fair days, ſo the World in truth accounts more bitter 
"blaſts and virulent cenſures of Derra#ion then candid, 
ſerene, and unprejudiced judgements ; I muſt repair to 

our Honour, Lumen, collumenq; meum , as to Seths 
Pillars, which in deſpightof whole, 1 orrents of Op- 
polers and Catarratisof Zoilushis furious Off-ſpring, 
will media inter prelia, ſecure thele my poor Labours 
and perpetuate them, as indeleble as the $tars,or your 
Lordſvips Honour, and may {ing with Homer, 12 Odyſ. 
ray Yap Thos awrfen. 

Av] nut” irs & imavound 4 SN yaAlu », 
$ E'xA«Toe mln , de 

- Urgebat enim vents innoxius, ſiatim deinceps ventus 
quievit, aq; tranquillitas erat cum venti filentio. What 
other enforcements emboldned me to. preſent theſe 
my pains, the Poet ſhall anſwer tor me: 


Natale folum dulcedine cundos 
Ducit; &- immemores non ſznit eſſe ſu. 
Te may notderra& from Y our Honoxr to Chriſten 
a POOre Neighbours Childe, which may nor unlikely 
be the Father of much advantage tothe Pablique The: 
Penny is ſtampt with the K mes Impreſſe, as well as the 
faireſt Facobne.” Tf You will be pleaſed to ownthe 
Dedication, Y ouwill donbtlefſe , by the HonowabJz 
Patronage, evirice the currencie of the matter, that it is 
gennine and z-adulterate, and in theeſtimation of the 
molt knowing Men, tobe werei mellis Czleſtia dona. 


Your .Lordſhips moſt humble and © 


 - faithfull Servanr, | 


_""OIOAY | Vincent Wing. 
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TO THE JVDICIOVS 
READER: 


'AAH@ENEIN. 


Dp Almighty, whom che ancient Fhiloſopher Triſ” 
migiſt did wittily deſcribe robg [| intelligibilis Sphe- 
ra, cu) ws centrum ubique circumferentia nullibi as he 
5 thefnſt beginniny ,tois he the ulcimare ena of all 
created beings, amongſtwhich, by an harmonious 
ſubordination of ends, jome are diſpoted more im- 
mediarely, others more remorely, tothe Glory of 
\ his crernall Eſſence, above all the rational] being, 

man may challeng the ſuperiority, though much im- 

pairedin his faculties by the primitive lapf, thar hecan naturally ſce this 
ſupream, infinicebeing m rhe Glafſe of-che Creatures, which do refle& to 
Him that 1» finitely Divine Wiſdom, which he cannor perceivedirectly, bur 
Tas Moſes) t:'s back pirrs onely, & ex poſteriors,” A principall view bereot, the 
Stars, choſe heavealy Bodies, will eaſily exhibit; that by diſcourſe, contem- 
plation, and cvident demonſtration of their indefinire magnitude and mulrt- 
eude, tranſcendent beaury andluſtre; and thejr admirable order, can forcibly 
reaſon usro conclude: rd dere $ ©, amoſt Immenſe, Infinite, Beautiful! 
and Wiſe God. For #5 he argues well of acurious Archites , tom bis adimi- 
rableatrifice; of a wiſe Pater-familias fromthe fweer decorum of his family, 
ofa, potent Lord from the great extent of his poſſeſſions, ſknely buildings, 
&c. ſoby a more juſtanalogie carers Paribas, upan the meditation of anim- 
menſe extended Space,and herein a more (tarely ; Fabrick the Wor Id, con- 
ſiſting of innumerable Variety, conſtant and ftupendious Order, of vaſt con- 
{þicious Bodies, I ſay; foch an Oeconomy deeply conſidered, cannor bur 
uffix a Quod erat demonſtrandum, to the Omnyporency and tranſcendent 
Glory of the Creatour. Hence iris, that Philothe Jew, in his book ae Mundi 
opificia, faich jthar man wasplaced here byhis Maker, as upon 2 Thearre,co 
look upon thoſe uniforme and various Spectacles, hence Plato faith, we have 
our Eyes, and 0vids: 05 hominiſublimt dedit ealumgnt inert. That through 
thoſe Caſements, the Caxleſtiall Species may bc tranſmirtced rof the under- 
ſtanding, to raiſe high meditations of our God. Truly, ronhy,therefore of 


yaur entatainmenr is thisScience, vis. Aſtronomy, which leads you by the 


Aa 3 hand. 


m_—_ 


To the;Reader. 


hang, as it were, to ſo an ineſtimable treaſure, and (as the learned Dee once 
ſaid) lifrerh the hearraboverthe Heavens by inviſible Lines, and immorrall 
Beams, meercth with che refiexjons of light incomprebenfible, and 10- pro- 
Cureth joy and permeate le, Felices anime quibus bec cognaſcere 
primum, the Poet. - Bur leſt I ſhould foar roo high in this roo curious 
ſcarch, I will levellmy pen in the brief inquiry of the ſpeciall uſes andappa- 
rent influences this art c in humane affairs. How many 'Chimara's 
and falſe concluſions may, it happily diſcoverin Naruralt Philoſophy,” thar 
part de Ceo, wherein they maintain amarrer ſpecifically divers from thar of 
the inferiours, that form myreels, and ſtrangeaftections, that they areumper- 
vious or {olid, and conſiſt of almoſt innumerable Orbs. Theſe and many 
other enormous Tenents of the Peripaterick, rhe pure Aſtronomer Jaughs 
at as meer figments of Mans brain, or Entia rationts, as they call them. Do 
you ſcek for any comperent knowledg inChronology? repair hither, where 
you muſt have the principia canſtitutiva of the Art,the Characters, que tem- 
porus conſtituunt fines audaci # computatorum, Scal. W hat immediate aſſiſtance 
doch it aftord. ro Geography? without which the Difference of Longi- 
rudecould never be found our, I could go further, and humbly reltthe rcli- 
giovs, learned, and paintull Divine, hecannor clecrly underftand 
of Scriptutc, as the firſt Chapter of Geneſis, and many other places withouc 
ſome helps from us. Ler the prertenders ro the ſpirit of Revelation, and con- 
remners of humane Learaing, which (as the glory of Oxford Uaniveriiny 
Mr. Gregory obleryes) areall Commentsand Notes upon the holy Book, 
let them rel! me what Ahas his Diall, was, and the meaning of the retro- 
ceflion of the ſhadow, 2 Kings, Chap. 20. it onely the ſhadow, I ſay, thar ic 


is no miracle ,in ſome kind als, as Clavims and Nonirs do oblerve, let 


them tell me again, what is meant by that, that darknefſe thonld be upon 
the face of the Earth, and no Aſtrenomer of all that Hemiſphere, ex- 
cept at Hieruſalem perceiveit * If I would be cxtravagant, I could puzzle 
their infuſed gifts with that x3 Chap, of Revel, wiz. and make them berray 
their own ignorance, but Ple pretermitthoſe jron-ſouls,and ſalute the Phy- 
{ician, who, I dareboldly ſay, wants his right hand, it be be ignorant herein: 
May I givethe Policicain ſome helps from this, let them take the Type or 
Draught of aa admirably compoſed Government, the Sun and his atcen- 
dants, the Sun likea King in tus throne. admiaiſtring Lightand Heart, they, 
again, in their ſeverall Faces, by a grateful 1eflexion, reciprocally return- 
ing theſame benefics to him ,, and murually rooncanorher. Of what con- 
{equence it isin Navigation and Husbandry,I nced notexprelle,becaule it is 
ſo ONE FROM? Sewecs makes it catholickly uſctull. Qxam juvat inter 
Syder4 ipſa(laith he) vagentem druitum pavimenta ridere & t0tam cum auro 
ſw0 terram, And alictle after, Hoc enim punttwm qued inter tot gentes ferro 
& igni dividitur, O quam ridiculs ſunt mortalium termini ! punttum ſant enix 
#llud in quo navigamrs,in quo bellamus, in guo reguadiſponimus: Lite up thy 
Eyes cherefore unto thoſe higher Manſions, aud more glorious Objects 
of thy actions, | | | 

Now, that, happily I have gain'd my good Readers affe tion tothis Art, 
I ſhall next cndevour to reducc.in breviſſmam queſt tabellam, the hiſtory of 
this famous Art, whereby I may further illuſtrace the worth of it, by abſer- 
ving to him, how it hath been ſtudied and practiſed by the moſt civill Nan- 
ens of che World, the greateſt. Princes, and moſt famous Stholless, and 


how 


6 


I x” oo WS; 


by Ws 


'To the Reader. 


how by an interrupted tra&ithath been deduced to us with a continued 
addition of new ments? for ad inqaiſitionem tamorum una 4145s non 
ſufficit,ut 10taCwlowacaret. Sen. Lib, 3//Nav. Queſt; That it hadits original! 
with Adam, I verily believe, and ſo I to Serh, (whom Foſephus men- 
tions to have creed, (upona Propheſite from Ada, that rhe Wotld thould 
be firſt drowned, then burned)two Pillars for che eternizing of ir, thence 
by a lincall ſucceſhon of rheante-diluvian Farhers, ic was communicated ro 
Noah, whodoubtlefſe had _ meaſareetknowledg in the pertormance 
ofthat wonderfull Machina the Ark, which was neer 100 years in building, 
from him it deſcended to'the Patriarch 4breham, who inſtructed (although, 
Lucian declarerhvthe Arhiopiansto hive delivered it to) the Egyptians in 
this andall other Machemaricall Sciences, whoafterwards became very emi- 
nentcherein; forhar Moſesis faid to be trained up in that kind of Learning. 
From the Babyloniansand &gyptians (in proceſſe of time) ic paſſed to the 
Grecks, as Herodotzs teſtifies, and with him Theon Alexandrinus in Aratum, 
iAbirre 3 «rr bole oe} Aryorlhor 5at yartber: the fame doth Seneca averre 
in his Net. 9u4#f. L1b. 7.cap. 3. Some ſay, that Thates Mileſins brought it 
firſt from thenceto Greece, bur I afſure my (elf, rhar it was there before his 
time, witneſſe Homer, who deſcribes Achilles to be a Mathemarician, elſe 
Fulcan laboured in vain, who made a Bucklerfor him; with the engravery 
of the Mundane Syſteme, + 7lad.lib.7 3, neer theend. 


'Ey ply tyalay irwE , iy I bopeydy is Ih SaaatlCey 
H* iaity of dxaperre , Prals lu 7 walorar 
'Er Y 74 Thee Tdyre ye 7 buparle ieparoves , &C 


The Earth and Sea he firſt did place, 
And next to that the Heavens maze, 
Herein he fixt th unwearied Sun, 
And after him the of th* Moon : 
Laſtly, the Stars he did inſert, 


WWherewinth the Heavens were begirt. 


After theſe we have recorded Merton the 4rhenian , and Euifemonto have 
obſerved the Aftive Solſtice: next Aviſtorlethar gallant man(who,methinks, 
may challeng followers of his praiſe in this as well as his preceprs inthe 
reſt) who teſtifies of himſelf, Z:6. 2.cap. rr. de Colo, that he ſaw Mars E- 
clipſed by the Moon.” Notlong after, Timochares and Ariftarchas Saminus 
about 300 yearcs before our Saviour Jeſus Chriſt, were famous, for the one 
obſerved the applications of the Moon co the Fixed Stars, this orher the 
Summer Solſtice; and pnbliſhr a Book entituled De Sol#, Lune & Terre 
magnitudinibus, which harh periſhed by the injury of times : hitherro Aſtro- 
nomic was-bur in 1ts infancy untill Dionyſius Eratoſthenes and Archimedes 
200'ycares before our Redemprion , aftorded their affiſtance, who were 
very induſtrious in the obſervation of the Tropicks. 160ycares ante Chri- 


fam flouriſhed Hi , Rhndives, who was 2 great Pillar of this Science, 
inthat he atte more laborious and Artlanrick archievements then any 
did , hence thar of Plinie Hipparchus conſiliorum nature par- 


that 

_ Prolemic his «rty4 poles xe} coanrli. After his time Hiſtory 

is of any notablc herein;unlefſe ic were the Eaſtern Magi, who came 
0 


To the Reader. 


ro worſhip by the help of that miraculous Cyneſure,the moſt glorious Lighe * 
that ever appeared to poore morrals: untill abour the go year poſt Chrifturs, 
when Agrippe and Meralaus a Roman, who were contemporary, and are 
ſharers in Honour, the firſt, for obſervation of rhat © of the Moon ws lithe 
Pleiades, the other for many Aſtronomicall experiments canonized in Pro- 
lomie. Preſently after aroſe Theon Alexandrinws, who obſerved the Motions 
of the Planets, andis alledged by Claudius Prolomews the Agyptian, and 
Maſterof Aſtronomy among theGreeks , who pretently ſucceeded, andby 
his wonderfull pains under Hadrian, and M. Aurelius Antonius, Emperours, 
Ab anno £4 pt 125, ad annum 141, together certainly wich imunenfe char- 
2es,colletcdand compared Obſervations, whereby he made Tables of the 
Motion of all the Plancts, &c. we may give him this Chara&ter. Y:r equidem 
1am ſtupend! ingenii, wt Ajtronomorum C orypheus quorquot huc uſque fuerunt 
merito appellaretuy. By this time Aſtronomy, had gor ſo much perfeQion 
and maturity, that one would haverthoughrt nothing more cou}! be added 
tO it; pers 74 pwayaalw cwrdZ ; {Othat it kept this ſtay, untill moretimeand 
obſervation had diſcovered the truth andworth of this Science more a\nply 
ro 4]l Nations , eſpecially after that, 4/exandriaa famous nurlery of Hrans 
was raken by the Mahumetan faction, which cauſed Learning togerher 
with irs Profefſours, to ſpread abroad as far as Arabia and Syria, wherein 
Albategnius was founded about anne Chriſti 880, whoſe Obſervacions a- 
bout the Luminanes obliquity of the Zodiack, and of the Fixed Stars are of 
very great moment, and arc at this pretenrſureproof of his admirable skall, 
From Africa it was tranſported to Spain, where one Arzahell a Spaniard, 
abour 4»no Chrift; 1080, was much eltcemed, becauſe he fer forth publickly 
the obliquity of the Zodiaque obſerved by himſelf. Abour theſame rime, 
the Perfians by their great endeavours made Aftronomicall Tables, and 
the Emperour fixed the beginning of the year at che Vernall Equinox, 
which is yet ſtritly obſerved. By this time, the. Ptolemaick Tables did 
wonderfully, & toto quidem Celo errare, from the truth of certain Obſerya- 
tions, ſothar tor the ſupportand advancement of ner ſelf, 1rania ſtirr'd up 
Alphonſus (about 1252 Chriſt:) King of Spain, who invited an aſſembly of 
the moſt famous Aſtronomers, thar then were, confiſting of Jews, Arabians 
and Spaniards, and by theiratd, and the expence of above 400co00 Ducats, 
compoſed new Tables, called Tabale Alphonſine, which may juſtly appro- 
priate to their Authour that of Horace. 


Exegi monumentum ere perenns, 


Regalique ſitu Pyramidum altius. 


I've built him ſuch a monumnenr of fame, 
No braſle, nor Pyramide, can yicld the ſame. 


Theſe Tables divers Aſtronomers, Blanchinus Anno 1458,Ganricus 1524, 
Hamelius 15,45, Prugnerus 1553, augmented and pur fotch anew. Again, in 
the ſame year 1553, Purbachizs put torth Tables of Eclipſes, grounded upon 
his own obſcrvations,after whom Regiomontanus, his Scholer , comparing 
the Prolemaickand Alphonſine Tables together, and correcting them by 
his own Obſervations,put forth an Ephemerides,beginning 1476,until 1506, 


whoſe example Foh. Srofler followed, and from the year 1507, 12 1556, 
and 


T o the Reader. 

and Leoviti wr cominued, ID des from 15 56 102606, yet not- 
wihſlapdigalideſe Ns ind char greac i ry,thele Tables were 
but vas #8444, and Of 2 continuance, rounded tþon a talſe 
Hypethefis, miſtaking their Center, for ex falſis premiſſis pleranupu ſequitur 
falſzm, (0 that untill Copernicws his time, about 1500: Altronomy artained 
ro no great js Polrapg his one 30 yearsObſervarions with orhers.at 
laſt found our,and diſcovered che true & genuine Syſteme of cheWorld,and 
compoſed new Tables,which &heticxs his Schollerteformed. By theſe xein- 
hold made the Prutenick,and Maginws publiſhe his,according to theſe Tabjes 
the ſame Maginus and Scalarompoled Ephemerides, ab 1581 4d 1630. Sta- 
dias alſo ab 1554 44 1606. Origanus ab 1595 ad 1654. Art thistime. the Fa- 
vourizesof 1rania beganto multiply, elpecklly, when ſhe had procured fo 
honorable a ſcrvantasthe noble Tycho Brahe,ho by his wondertul diligence 
and utmoſt exaRneſle inthe «vregia of the Stars, found that in the year 1563, 
that the great COmE_—_ S aturp and Jupiter in Cancer , was not COn- 
forxmable co the Alphonſine, nor indeed the Copernican accomprs, and by 
the apparition of that new Star in Coſſiopeies Chair A. C, 1572, reRified the 
places of the Stars, which by the (oparaiegs Tables did deviate a whole de- 
g1ce and more; he ſpent above 200 Artick Talents in the building of his 
Anrx Uraniburgica, and framing of exquiſite and large Inſtruments for the 
Reſtauration of Altronomy, as you may ſec in his Aſtronomia Mechanica, and 
alchough he hath incom rably exccll'd all that ever was, or will be expe- 
Redin his admirable obſervations, yet it muſt be confeſſed he framed from 
thence but a poor pref eing 2 mixture of the Prolemaick with the © 
Copernican, a5 Bud:4/dws doth fully demonſtrate ja his Syſema Phylolaicuns, 
and learnedly.confure the ſame, ſo that ſtill witime mean was wanting to 
perfe&rhorowly this Science; what' he ſaid of the Roman Nation, 
103 C41 BIS ROMaBAM e gemens, we may ſafely arrribure co this Arr, 
that.aot one nor 100 agesand mencould y compleat ic, for Tycho died 
Anno C. 1601. 14 November, having left this name,that he was the Phoenix 
of Aſtronomy; and ewo of his Conlon Longomontans, and the worthy 
Kepler, the latter whereof, I think wasthe moſt ſubtile Mathematician that 
ever was, his þooks which he hath wrore of divers ſubje&ts will exfily teſti- 
tiethe ſame: he it was that invented the Motions ofthe Planers co be perfor- 
med inan Ellzpſos, whichthe painfull and learned Bulialdus hath curiouſly 
demonſtrated. Bur, here \Pedews figo, 1 mean my Pen, leſt of a Preface 1 
ſhould make a Treatiſe, and give my Reader ſome inftrufions concerning 
the preſent Work, and the occafion thereof, 

Having for my own delight and recreation ſpent ſundry yeares inthe ſtu- 
dy of the Mathematiques, and particularly in the contemplation of this 
moſt famous Science of Aſtronomy, and havens not yet publiſhed any of 
my labours, (though, Lmuſt contele I have becn often urge&by -ſome of 
my intimate friends and acquainrance, who defire the reſtauration of theſe 
Sciences) I have now adventured, in ry render yeares, {leſt I ſhould burne 
like the (ubtertanean oli-lean Lamps , and giveno lighe abroad; to commu 
nicarerhe following Tra& to theviewoft World, and eſpecially rothem 
whobelt know and diſcerhiethe excelteney, true worth, and incredible profit 


of this Art. Had the Learned of this Nation publiſhed any thing of this 
nature in the Engliſh 1 Thad beenfileat, bur ro the day of the won 


hereof, chey have not, 


dirsmy hap indeed co appear firſt uponehe Engli 
Theatre, 


- To the Reader. 


Theatre, hoping that others, (whoarc more ablerhcn my {eltc) williccons 
theſe my weak that 7+ 9c:0pai Art, .may.bccomemore 

Bur rhe path being flipper y where none have trod beforeme, thou may'(t 
perhaps meet with przcipice,, bur I haverhoroughour; (as much as in 
melicth)labourcd codiſplace,and remove our of the way allſuch ditfcultics, 
and hindrances, as might any way intcrpoſethemſelves, to hinder thee trom 
enjoying a full and perfect knowledge, and fruition. of thelc my paintull 
labours, 

Nevertheleſſe, Lam not ignorant, how that never any man living in his 
writing could pleaſe the tancy of all men, ncither doc I expect ro be the firſt: 
to plcaſe the cavious I cannot, for they are reſolute ; rocontenttheſcornfull, 
I will not attemptir; ro flatter the baughty, were much folly , ro diflwade 
the captious, were needlefſe; and to pert wade the Courtcous, is unneceſſary. 
Let every one doe as his genius doth belt diſpoſe him z take where he plca- 
ſerh, reade what he liketh, and leave what hc iikerh not. For my own parr, I 
have with muchdiligence andinduſtry waded yy aiy exec Xnigmati 
difficulties, and bave removed and drawn back the Curtaine of © 
from off our Engliſh Horizon, having un-vailed the any an marvcilous 
compoſure of the Fabrique and oneaian of the Viſible World, andas 
it were diſplay'd, and ſer forth the ſplendour and admired Harmony of ehc 
parts thereof. | | 

And, although, it may ſeem ſtrange(at firſt view) amongſt them that arc 
not. much verſcd in Aſtronomy, thataccording to our Hy , the Sun 
(who is the Fountain of Li hr)ſhould reſt in the Cemerof the World, ha- 
ving onely a motion about his own Center, and that the Earth (which of 
the moſt was there imagined to be ſciruate ar quier)ſhould beno ocher then 
2 mecr Star, and hayca Circular Motion in the middle of choſe Orbs we call 
Celeſtial, yer F doubr not (though with ſome ic may peradyenture ſeem a 
Paradox) bur that the judicious will it fornoleſle then a reall verity, 
It's no new Opinion,buta hidden truth, rerram movers, Solem & Calum tare, 
Many may think it a meer fiction we go about to. cſtabliſh, but if ſuch chere 
be, let them patiently read, and I then queſtion nor, but when they once 
come to ſec, how the apparent Motions of all che Plancts in their, Orbs de- 

ds ſolely upon the annuall Motion of the Earth,and withall confidertheir 
various and different poſitions in xeſpeR of, the Earth, and their vicinity 
thereto ar. onetime,and yalkzcmorionar another (as they. may perceive by 
my call Demonſtrations) I chen queſtion nor, but they will be -of my fide, 
and. willthen underſtand former exrour, and may diſccrnthe hatlacy of 


the Prolemaick Syſteme, and the abſurd ſuppoſitions of his followers, who - 


aure hath aſſign'd chemgbur fondly 


not content with thoſe fimp NSN ach aff 
have deviſed + mulciplicity of ſuch Qubs and . Cicles-as arc not in Nature, | 


of oe hey might lvethe Phenomens,. Bu 4ritarchus $4- 
I 


ming (t 4 
beconceiyed the WOE 
: times agreed, srruch 


thar by help 

holding the Heavens andeheEanh, þ 

and drew the reall image ofthe Viſible World, with, whom, P 

was much eclipſed by Ari wautites, yer the-vail is now quite 
reqmoved,ang the rruth clec wi in owncolours,in.dc ight of Fre- 


(chough the firſt Marhematician, weread, of in Grecia) no. looner: bc 
uk. 
; 07 45 and 
many other intholc priſtine And, norwithſta 
| en; 


therept, - 


\ 


T 0 the* Reader. 
this day living. That this*C ican Syfteme 15 proved by apodidticall 
ec, 1 a eran, = _ —Aa 0 & Ca- 
lilet Syſlema Coſmicum. | know noching of wi | t; Not faith 
my ekny, wine Oni you ofthe Scripture? why, I anſwer, thar what- 
ſocver is there ſpoken of rhe Earths Reſt, or the Suns Morion. P/al- 2. Pſa. 

103. Eclefiaft. 1. Pſal. 18. Tſa. 38. Ecleſ. 48, &c. isto be underſtood: $e- 
cundum noſtram apprehenſionem, & communem loquendi modum, von ſecun- 
dum rerum naier an, as the Philoſophers fay; according to our apprehenfion 
and yulgar manner of ſpeaking,and not according to the nature of the things; 
as thar of Geneſis 7. Let there be two great Lights , the Sun and Mooy 
doubtlefſe, the Moon hath no innate Light, neither any comperent propor- 
tionto the other Stars, ſo likewiſe underſtand of rhe ends and foundations of 
the Earrhz the reaſon why the Scripture doth fo ſpeak : £gs Dominas Dex: 
doc ens miilia, Iſa, 48 : the glofle harh ir, nay ſwbrilia, ſo Pant to the Corinth. 
Non enim judicavi me ſcire aliquod inter vos, nifi Feſum Chriittam & hunc 
cruciffxum, ſo much as will ſave our bodies and fouls into erernall life, nor 
Philoſophy and needlefſe queſtions, which do onely ticklethe ear, as «trum 
eadem fit naturaCeli & Elementorum ? &c. andthelike diſpurable queſtions, 
in which it we will be ſatisfied, we muſt ſtudy Philoſophy, and nor make 
the holy Scripture the reconciler ofthoſe doubrs, whichare infinite. Bur if 
any be fo tefratory, he cannot affenr to the Phyſical ruth, let him con- 
ſtrue it asa meer Hypotheſis, and I will return to my task in hand, the Book 
enſuing, whictris divided into fourparrs. The firſt, conteins the Doctrine 
of Trignonometry, after the moſt eafie way by Logarithms , The ſecond, 
ſhews their farther uſe in Aſtronomy, wherein is laid down many Propo- 
ſirions of extraordinary uſe, few of them being yer rreared of inthe Engli 
rongue. The third, conteins [a New, acurate, facile and brief Theory of 
the Planets? newly Ceviſed by the Authour, whereinis plainly and ſuccin&- 
ly delivered the Fundamentall grounds of this Doctrine of Aſtronomy ,and 
how to calculate the Motions of allthe Planets Trigonomerrically, wherein 
I much difcenr from all other Authours that have treated hereof in other 
Languages, and have delivered the fame more methodically for praiſe, 
then any hath done before me, having for the avoiding of Mulriplicztion 
and Divifion,made uſe of rhe Table of artificial Sinesand Tan ents, where- 
by the Operation may be performed with far more eaſe ro. expeCition: 
whereunto isannexed divers {om Aſffonomicall,ro finde the Mag- 
nirude, Proportion, Diameters, Diſtances, Intervals of the Planers and Stars, 
and rheir Proportions one toanorher,n ly Poohe Do&rine of Triangles, 
and have alſo ſhewed in the fecond how to finde the Parallax of the Sun, 
Moon, and other Planets with marveilous ſpeed ahd dexterity. 

In the fourrhBook,T have ſhew*'d wee reificially,how ro calculatethe true 
Motions of the Earth, Planets and fixed Stars, for any time paſt or to come; 
by new Tables, red Sodlng WI0e Doarine of the third Book, * 
whereby there true places from the'Shn may cxaHly be obtein'd, by helpof 
the Tables of Zquarion;but the Parallax of che Earths Orbe,is co be acqui- 
red Trigonomerrically, and is as cafily perform'd by the Canon of artificial 
Sines and Tangents, 2x it could have been, ſhould I have raken the paines to 
compute particular Tables ro arraine it. 

In every part whereof, I have uſed as much plainneſle and brevity as could 
bepoſſible, infornuch, rhar ten of meaneſt apprehenſions may with a little 


Care 


Tycho Brahe, who by hel nt earn mend 
Del Ebre "form a pl put lion of 
ARtronomy;chat Xepler-and ſome others veye 
revived the Art, ſorhat by their helps, we now know the | 
all their Orbes and $ #res , and their true proportions one to anot 
wherby weare enabled ro Calculatethe exaR Courſe and Motions of either 
Sun, Moon, or other Plauers ad pzntum,which before could not be attained 
toby ſome —_ 

Laſtly, Ide ire the Tones Reader-, if he chance to meer with any 
Errata's,(as ſome may happen inaWork of this nature) that he would cour- 
rcouſly amend them, and not with Cavillation ungratefully requice my 
painfull Labours. Happily, if ehys finde acceprance, it will encourage me 
ſhortly ro publiſh ſome other chang, which perhaps =_ give thee much 
ſatisfaction , and becommodious to my Countreymen of England: Yalere, 


Y ours, and Urania's Servant, 


Vincent Wing. 
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To his Ingenious Friend 


There's nor a Signe, a Planet, nor a Star, 
But thou with chem as well acquainted ate, 
And can'ſt as cas'ly callchem by their names, 
As I our Tom, our Will, our Fack, our Fames. 
Ar firſt peruſall of thy Book, I ſee 


Such wry-mouth'd werds, ſeem'd Heathen Greek to mec, 


Onotwe, Parallax, I threw'tby for fear 

I might have made old Belzebab appear, 

Bur recolle&ing of my ſenſes, I 

Perceiv'd them phraſes in Afronomie., 

Sure thou do'ſt guide the motion of the Sphears, 
The Sw», the Moon; Nay, it plainly a 3 

Thar they nor 7iſe, nor ſet, nor change, = when 
Thou do'ſt dire with thy Prophetick Pen. 

It is obſerv'd, the Waters here below, 

When thou comand'ſ ſhale ebb,comand'|t ſhal flow, 
To ger their Harveſt ; divers would deſpair 
Should not thy 4 & ſay t'would be fair ; 
Poor Huebandmen untoit trembling goes, 
To ſee how many Freſfts, how many Snows, 
And they according as W1 NG cry, 


With fodder ſtore accordingly 
Infir thou tel'ſt us that ye 'rwo, 


Wee'ſthavea ſtrange th 
As well fore-told us of Tr ou 


They might have been preventedlong a 

Thou'rr cenſur'd for', but ſure ous +. wrong, 
In ſaying thou waſt brib'd to hold thy tongue, 
Prethee hence-forth if Wars this Land divide, 

Dear friend dire& me, co be of th' right ſide, 


For which(but that my unpoliſht Verſes will 
Rather derraQ, then add unto = Skill) <S 


to pay 


I ſhould extreamly pride my ſel 
A Paper off ringtotheeev'ry day. 


Natth. Dale. 


= 


M.VINCENT WING, 


Ic x xr, thy Book ſo our-ſoares.ev'ry thing 
'Formetly writ, that ſure each leaf 's + W 1 n'o' | 
Of high-flown Fame,which nimbl through the Skic + 
8  Faming thy pfaiſes,'bour the World will flic : 
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HARMONICON COELESTE, 
V. Wang, 


Er.Peets tells After this the Skies - "© 
Have feaſtedHorres with their Deities, Rp 

While thy great Genius may not only come 

Into the Cellary, or Dining R 00m, 

But ſearch thoſe Cloſets, whoſe Retirements are y 

Coverrts, for all that's ſecret, all that's Rare. \ 

Let the Arabians, whoſe Philglophy , 

Hath chriſten'd all the Pariſhof the Skie, 

For Names, and Styles of Conſtellations look 

In Heavens Muſter-Roll, as their Church-Book ; 

While thy new Scheams their older Tables can 

Confute as th* Bible doth their Aſtor an. 

Whilſt thou do'ſt from new principles Divine, 

Each feverall Planets maze every Signe: 

May we believe each Planet would be led 

By thee, and by thy more then Cretan thred 

Shape their own paths, whilſt no obliquity .,, 

Can hide, or counterchange its ſteps from thee. 

We with the Brags of Ancient Arts were true, . _ 

That they might adde more Litre to thy new,” .. 

By being excell'd, or that «t Had nat To vn 

Been prov'd untrue that a. Thefalian _ "041 

Can by ſtrong charms unſtatahe'Hemiſphears -* 

The ſtartled world to ſilence that, would hear -- 

How to thy Numbers cach intelligence *' 

To ſtudy their own Orb deſcended thences 

And how the unbodied movers did Ire... | | 

To take from thee, the art oftheit own | % 3 

From thy own Pen, all that Afitiquity 2s 

Accounted Legends, is mad Hiſtory; 

As that Endymion from a Mountains height 

Embrac'd the watery Goddelle of the nights 

We plot not now to finde the Aeraphor, (1 1. * 

Or miſ-believe the fa, bur ſcorn it for 1; + 

A trifle: ſince one reach of thing from thence, 

Graſpes the Firſt movers vaſt Cirenmference. 


-- 
w 


hy Work notmine is done, 
vi vvhatT had begun, 
And finde the feet of Verſe too flovy torread © * | 

| T hoſe meaſures thou, and fvvifteſt = do lead: T3 \ 
| Yer ſhalt thou not remai s'd by me 5 mel | 
X yome conſtellations ſhallt thy Garland be |... 
bs To ſtud thy Temple vvicth more Stars then thoſe © © , > 4 

, | That thickeft, Arradnes Crovvn encloſe aro frog 
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IN LAVDEM. OPERIS ET 
AVTHORIS: 


O build a Palace rareſt Stones are brought 

From forreign places, and chicte Maſons fought : 
For Princely Ships beſt Timber is collected, 

To framethe ſame choice Shipwrights are ſelected, 
The learn'd _ ſuch as were of old, 

Hippocrates and Galen lie and mold ; 

Now Paracelſus clayms the curing part, 

And moſt men practiſe the Spagyrick Art. 


_ ' 
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4 Great Prolomy Afſtronomie's chiefe Prince 

; Left the Earth fixed, and not moving : Since 

S Copernicus, by a ſuppoled kill, 

[8 Findes the Earth moving,andthe Swn flend ſtill : 
Ld And many Learned Tracts aredaily pen'd, 


One to oppoſe, another to defend, 
Thus _ we _ and 9 m——_ ſmite. 
| We kindle ſparks, and thoſe {parks givens light. 
L Alphonſus ns a maſſe of wt ro finde by 

; The heavenly Motions: Tycho nor behinde 
In thar great Work, made Inſtruments ſo large 
And coſtly, that they did ſurmount hischarge, 
Kepler profound did perfe&rhar rare Prame, 
And left behindean ever-living Fame. 
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þ, The Richelian 
rhe 


Whar they thought, co ger a name, 
W'have mark: fore ages,andthis age too, when | ; 
Books drop from every common undipt | 


Tycho was Phenix Vincens, he | 

Ce 
s welcome news from Hi m ther 

Or He, or none, hath found the Phenix Nef, 

And likeit is tobe prockim'd by Fame, 

Haizmonicon Corynsr icallitname. 

Th' Hypeteſs is firmz not built on Sand, 

In praiſe of which and whom, I pur my hand. 

= De A belicye, & 

| As long as isume, The Work will live, 2. 
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HARMONICON- COELESTE, 
Vincent Wang. 
$ He Eagls Wing but to the Skye can ſoar, 
gf Andrhisour Wing hathreach'd as well as he, 
= Nay ! this our Wing is Vigeent,and far more, 
£ "2003 ctaincd hath the Fi 5in degree: 
And round about the Heav'ns rides ina day, 
With Phaeton, bur hath far berrer $kill: 
The ſnorting Pyreers, and Athens way, " _ 
Both Phelegonand Eos to guide at will. 
His nimble Wings ne (inge, nordoth hemelr 
With [car ws, ſuch boy es fer allon fire, 
This our Wing Salamander-like hath dealr; 
And yer nor ſcorchr, rhoughchmbe he doth far bigher. 
THE N:t 
orripe lors manu, nec fit mittabile pets 
In, confiltis mere tutque twis. +4 
Matte tua fig Arte brevifacisiter ad aſtta -. 
Uraniz pands commodinſq; vias. 
Tu ſolem medio , Turegia Syders quing; 
Tupings Pharben, perge, & Amice vale. 


G! A, 


PEDSESSEOSDICSISSISSSSED 
T1 othe Author, M-, Vincent Wing. 


Hy Book needsnot defire a greater fame, 
rlr'sa ſufficient Ticleto'have Wing's name, 
Let on alone, his envic's far below 
yp wy rh org the World doſt ſhow : 
"= My name-lake Fohnſon with his ſacred laies 
he nowliy'd, could pot dugmetirrhy praiſe ; . * 

o neighbour Wing I'de have thy name zo fly 
Still upwards, towards the Azare Canopie, 
Yourloving friend 


Edward Johnſon. 
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"PO wigs READER: 
hi of the Arr and Authoyd #/ \ 


MP anieenvizes chemo deawalgh, 
Y' (ESP Andbepartakers __ nga; 8 
a! p Whoſe Wing'd ambigions clevate their, cy 
»< S ES To vi the order bf the Spnſl Skies : © WP 
NIQDT here they may ſee.rhe, Sun Center, and 
Theorher Plancts y the ſtrict conimiand | 
Of rheir Creator) moying day and ni o. 
Abour the Sun, the Fountain of their 
There they may ſee the Zo boon, og 
Wirth various Figures eutiouſly contriv'd ; 
| Andall the heave Conſtellations {ſtand 
Perperuall Centinelsat Fove's command. 
Reader, peruſe this Waks, wheeghoy ſhals ſce;. fox 
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Andi entheir 2 
In ſeverall Pro the 5 ay : 
Then there's a __ i Ther Mkrdby 


You may (wide y T! aginderand les 


| lard dog ety 
When Sol or pane ery 
Thank then my Friend HE 
Hath, from rhe dead, raiſed COPERNICUS. 
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ANINDEX. 


SHEW.ING 


THE CONTENTS OF 
THE FOVR-BOOKES OF 
Harmonicon Celeſte, 


Txt Fixsr Book, 


Oy He Definition, Nature, and Aﬀe@tion of Right-lix4 Triangles with 4 
} on = Demonſtration of rhe Liries of Sines, Tangents, and Secants, rogerber 
with their and one to act ol.2 

j, AﬀeRions pecaler to al plain Triangles in genere, with the ground- 
Y 3 ork. of that Doctrine according to the Elements of Geometrie. 4 


Ortho pg Wy qoremieg all the Varieties of the Seven Ca- 
les of P riangles F 


The Doftrine of Oblique angled Plain Tri 6 


E- x be generall AﬀeRtions of Sphatricall Tri , nd Circles of the $ 7 
oe > rs and Ground-work uf Sp! all Triangles 20 "—_ 
Chap-4 1n 5 
*" The Didenfionef atSplirricall T rianglet Rechingles, bythe inal Propaſizion 
with a T pe of all the Varicyes inthe 16 Caſes. It, 12 
"The men o vere ranges Oblqueangcs na Type of the M 


The F and Aﬀtronomicall Ar . with OE 


Multiplication and Diviſion of Aſtronomica ll Fraions, and yak rg take the p__ 


dy the Planets, 
EEE 45 4lſows the Canon of 


"Tt SttonD Book. 


Popper man apa the Shadow of « Gnomon or _ 


Tr kDe greateſt Declination of the Sun being given to finde the Declination of any pon 
of the Echiptique. 


Heving 


The Index. 


Having the greateſt Declination of the Sun, and b#Diſtance from the next T__ 
all Pozat co o funde his Right Aſcenſian. «+ .,. 
Having the Elevation of thePole, « a Declination of the Sun to, finds Þii Ampirue 


Having the Amplitude of the Fun, Pr) Elevation of the Pole ro finde the Cans Decline: 
tion, and conſequently bis rrwe plarein the Zodiaqu Bid. 

Having the vuns Amplitude and Declinationt to fa the height of "the Pole. 

H.ying the Amplitude and Declination of the Sun, ro the Aﬀeafionall 
rence. 

Having the Right Aſſenſion, awd Aſſenſionall Difference ts find? the Oblicire ac 
cenſion a»4 Deſcenſion. 


T « finde the time of the Suns Riſing and Setting, with the lenrth of the Day and Night 
ibid. 


Having the Elevation of the Pole, and Declination q the Sun, od his Akicude at 


ny time aſſigned 26 
T fina the +uns Azimuth. 28 
To finde the time when the Sun will be due Faſt and Weſt. ibid. 
Having the Longitude and Latirude ef 4 Star, tec finde its Derlination. 29 


Having the Declination, awd Latitude of 4 Star, tc fide its hight Aſcenſion. 20 


Having the Dechnati6 ard Re As of 4 war to fir {- the Longitude and Latit rhereofe 3b. 


Having the Meridian Altitude of any wnkzows or new Star, and the Diſtance 


{rom a known Star, to find: the Longitude 4ad Latitude of rbe unknown Srar 31 
T  finde the Angle of the \nterſection of the Ecliprique with the Meridian. 32 
To finde the Angle of rhe Meridian with the Horizon: ibid. 


1 finde the Ang\eOOrient, or Altit. of the go of the Ecliprique, and conſequemtly the 
Points Aſcending and Deſcending. ibid. 
T o find: the ParzliaRicall Angle. <: 
Of the Parallax of the un, Moon, wnd Sars. 
To finde the | —_— of the Sun, zach, and other Planets in the verticall Circle. id 
Of the Parallax of the Sun, Mooa Planers ix Longitude awd Lyprade. 
Z calculate the Parallax in ! .ongitude' and Lancude. 
T's finde the Parallax of the Sun, and Moon other wiſe then is 1% ;nthe xxchap 
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He princ les of the DoQrine of t ond Motors "60 l "Mo 
vb bs ry goku ent "firm th i oo! | "en Py 2 $ 
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father Adam. This preſent Trat# is lyable 10 the like inconvenience, 
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were far remote fromthe Preſs, yet) by the care and diligence of the Printer, 
there are not any conſiderable faults eſcaped , moſt of thembeing only liter all, 
which I deſire thee candidly to corrett in manner following. 
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_ FD JE firſt Book containeth thoſe neceſſary and im- 
FE Yi mediate Elements of Tx 1GONOMETRY ab- 
_ſractly propounded , which as the foundation to 
the ſuper-ſtructure, are laid down in a due Me- 
thod and compendious manner ; And although, 
I confeſle, they have been already learnedly and 
carefully handled by divers of my Countreymen; 
Maſter 51gg4, Maſter Gunter, Maſter Notwood, 
Maſter Gerad, &c., Yet to fupply the ſcarcit 
of choſe Bopks, and,.to furniſh my Reader: wit 
all expedients-tor the due underſtanding and pra- 
_ Etifing of theantended marter, 1 have taken che 
paines to extract the moſt ready and eatie Reſo- 
lations of their Propottions,. having ſuccinctly, by the new way1of. Art in Species, 
lemonſtrared their effects; accordifty to that Doctrine delivered to; us by the Right 
Honourable Lord Tobn Neprr, Baron'of Harchiftan, in S. and with him, Mr Nor- 
weed, eſpecially following Dr. SC a K 20 ROugn,thatrare Analyſt, and much defer- 
* vin 11 theſe Sriences, omitting their Tſuſtration in Numbers, whereof you wilFfinde 
variety of Examples in the ſublequent Tracts.. Laſtly, 1 have fer down compendioutly 
the uſe” of the Tables of LoGanitumis , and the work of -Aſtronomicall I ra- 
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Harmonicon CarLEsSTE. 


CHAP. I. 


1 N the ſpeculation and practice of Mathematicks, the Triangle may challenge 

J*- ſuperiority of all Geometricall Figures, by whoſe afliſtance we can mea- *' 

ſure the Earth, compaſle the Sea, ſurvey the Capacities, and know the Diſtan 
ces of thoſe glorious Creatures the Starres. : | 

2 A Tnangle 15 a Figure conliſting of three angles and three des, whereok three 
things muſt be knowne, called a1Shuee, noted thus (| ) to finde any of the othe! 
, three, which we call (#zhuewe marked with ( *: ) | 

; A Triangle upon a Plane is right lined, upon the Sphere, circular. 

4 Againe, a Righr lined Friangle, is either right angled, or oblique. : 

5 A Right angled, right lined Triangle, noted with A B C, we ſpeake of tfirft, 
whoſe {ides then related to a Circle, are inſcribed totally, or partially. : 

6 Totally, if the ſide ſubtending the right Angle, be made the Radius of a Circle, 
then all the ſides may be called Sines (which is a term of Art borrowed from the 
Arabians) namely, B C fubtending the Righr angle S104 Lotus, the other rwo con- 
taining the Right angle Sme & Ce-ſine, becauſe one is the Complement of the other 
to a Quadrant. . 

7 Avine mgenere 1s either Right or Verſed. ; FS ; 

$ A Right Sine in genre proxime, is 

alwayes halfe of the fubtendant of the 

double Arke, which you fre when the 
ſides are increaſed. 

9 A Verſed Sine is perpendicular to 
the Right Sine from the term of the 
Arke, which of the Ancients is called Sa- 

tA. 

10 Asin the Triangle BAC, BC 
is the pan, oh: —__ Sine, ang _ 

replcxter, or firlt Sine, (according to tor- 
Writers) BA-=D Cis the Com- 
plement of the former, we call it the Co- 
fine, andwrite it uſually thus (c 5.) eack 
of theſe Right Sings are halfe of the 
Chords of the double Arch , as is mani- 
_ by the Figure. The Verled Sines are A E and F A, whereof we- make-no ufe in 
this Booke. | | 

11 Here note, that any Sine (we mean the right Sine) is as well the Sine of che 
Complement of thar Arch to a Semicircle. Thus C A igche Sine of the: Arch FG HC 
Here inſtead of the Obtuſe angle, which alwayes ec 9e degrees, we Fake. its 
Complement to a Semicircle, or 180 deg. which wil of 90. So.inſtead of the 
Obtuſe angle C B F, we take the AcuteangleCBE, on - Ganon of Sines ne- 
ver exceeds 90 deg 

12 AR e Triangle is ſaid to be partially gnſcribed, when applyed to a Cir- 
cle, one of the ſides containing the Right angle, is made the Radius, then ſhall the 
other tide be a Tangent, becauſe it is a contingent, and the Hypothenuſe which ſub- 
tends the Right angle ſhall be a Secans, for that it cutteth the Circumference, and is 
extended beyond the ſame. 

12 A Tangentofan Arch or Angle then we may define to be a right line per- 
pendicular to the Radius, touching the Circumference, which belongeth to the 
Complement of that Arch to a Semicircle, as well as to the Arch it ſelfe 

14 A Secant 154 right line proceeding from the center of the Circle, and exten- 


. ded 


Hanwuonicow Corres. 3 
ded thorow the Circumference to the end of the Tangent, whereof we ſhall make 


little or no uſe. 


15 Inthe Diagram C A isa Tarigent 
tothe angle D B C, as wellas to CBA, 
and likewiſe B C 18a Secant to either. 


16 In all the premiſes take notice, 
that any ſide may be put as the Radius, 
and is the Reaſon: of varying any pro- 
portion, that the Radius may: be pur in 
the firſt place to avoid SubſtraRtion, and 
taking off the Arithmeticall Comple- 


ment. 


t CA, fec. BC, (3).3: CA Rad. BC, (2) :: Rad. CA, ſec. BC, (2) 
Againe, tC A, Rad. B A, (1) :: s. CA, s. BA (2) :: Rad. CA, EBA(3) 


17” From hence it is manifeſt. Thar, 
As the Sine of an Angle, is. to the Ra- 
dius. £0 is the Radius, ro the Co-ſecanc 
of the faid Angle : and Tangent to the 
Secdnc ; and by converſion. . 


18 It is evident too, As the Tangent 
of ari Arch , is to the Radius ; £o is the 
Radius, to the Co-ta ; So the Sine, 
ro the ne of the Arch, & con- 
fre. Secondly, we may take this Corro- 
lary. That, the Radius is a mean Pro- 
portionall berwixt the Sine and Co-ſe- 
cant of ,any Arch, and likewiſe betwixt 
the Tangent aadCo-tangent. 


es, 


- CHAP. II. 
I | Pro Cogn, " proceed nexr to ſome affeQions peculiar to all 


were intended chiefly for the ſolution of 


OOO OE;56 ml five chan generally , and apply 


2 In all plain Triangles,the ſides are proportional tothe Sines of their oppoſite 


angles, & contra. 
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D EMONSTRATION. 


LetB.C D, be the Triangle given, 
inſcribed in the Circle : from 'the Cen+ 
cer E, lec fall the Perpendiculars E H, 
EG, EF, which muſt biſe&t the 
Chords and cheir Arches (by the &L. 
2 P. Elem) Draw likewiſe BE, the 
Radius. Now becauſe B E G angle = 
B D C angle; (by 2c P. 2 Elem. &c.) 
' therefore the halfe of the ſides ſhall 
be the Sines. 
Therefore BC, CD::HBE, to ED. 
For as the whole, is to the whole, 
So the halfe, to the halfe. 
3 Tnall plain Triangles, As the 
Summe of two of the S1des, 10 the 
difference of the ſame Sides, So # the 
Tangent of halfe the Sumype of the oppoſite angles, 40 the Tangem of haife 
their difference. | 4 
D EMONSTRATION. 


. 

Let A D E be the Triangle given: AD, AE, and A, knowne ; extend AF, ro- 
ward C, making CA = A D, and cunting off AH=—AD. Produce C D, towards 
G, uatill G E, be made parallel ro D H ; Hence it folowes, that in the Triangle 
ADH,D=H, and 

..G alfoin the Triangle 
EIY CAD,C+D,rthere- 
fore, Angle C DH, 
= H+C, therefore 
ang os a 
rig - the 
32 of the 1 Elem.) 
And becauſeG E, is 
parallel to DH, therefore Angle GEH=DHC, (bythe :g of the :.) and G 
35 a right angle, and likewiſe H D E = DE G, by the lame. Moreover D H A angle 
—HDE angle + HE D angle, (by the 22 of the 1.) Put A D H, common to both, 
then it follows , that the angle A H D+ angle ADH —=ADE+AED, therefore 
AHD=AED+ADE. Now therfore (by the 2, of the 6.) As CE, the ſumme 


2 

of the ſides, to HE, difference: So C D, the tangent of half the fumme of the 0 
polite angles, t6 DG; which is the Tangent of half their difference. J 
4 In any plain Triangle, 
| As the Baſe « to af * 
of the ſides, So the diffe- 
rence of the ſides, to the 
difference of the ſegments 

of the Baſe, 

In this Triangle B C D, 
BD, is the Baſe, B H the 
ſumme of the ſides, the dif- 
ference of the ſides BF, the 
difference of the ſegments of 
the Baſe B G, ſince C A the 
Perpendicular doth biſeR 
G D. 


” 


Hatmonicon Coftrtesrte. 5 


G-D. Now therefore by the 36 of the 3 of Eaclid: BF »- BH=BG » BD, there- 
fore they are proportionall. 

5 Theſe Foundations being thus laid, the zyeywerire, or buſineſs of plain Triangles 

is eaſily diſpatchr. The Reangular I note with, the letters AB C, A ar che right an- 

le, C at the Cathetus, B at the Baſis, So fhall A B repreſent the Baſe, C A the 

atherus, B C the Hyporhenuſe, by a near Arrifice. And that there be no confuſion 

in the workings, note the things given with this ſtroake {| ) The Quaita with chree 


pricks thus in an Angle >» Ina Side foe — 
Orthogonii Diatypoſis : 
Wherein any of the Caſes is ſoon diſcovered 
C 


A 


CCA RA 23a 
| BBACA::R.:cB 
RB A. : C , > 3 BU) «F] 


| RIBC.CA :; R. sR 
| Duphci operatione perfi- 

| CICUL. 
1 BA CA::R B 
"fs . BC 3] WW 


| Or in one by theC hiliads. 
Log. BA» >+Log. AC 


þ 5 
« 2 1Sequall tothe log. 
* of Kt. 

It may be ormed 

by a double 2 b 
« fre :C ap. 14 & I7. 
arith. demon- 
ſtrates a more artificial 

in one by the hiliads. 


ey [Log BA+6C plus. 

| . BC- BA divid 

F by 2 = Log. of C de 

C3 Is X 


>I 

& 

O 
OQ3 
> 

©] 

> >» 


i 
| 
| 
| 
l 
| 
| 
: 
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In oblique angled plain Triangles. 


6 This Triangle I alwayes note with the letters B C D, and obſerve that if an An- 
ole be given, together with one of the fides containing it, let that Angle be noted 
with B, and the ſide with B C, ſo that a perpendicular ler fall from C, ſhall diſtin- 
euiſh tte Baſes of the partiall Triangles. | 


by ls 


In the firſt where the ndicular falls without, which alwayes comes to paſſe 
when Bis obtuſe, or D, bur Fals within, if both B and D be acute, fo that inthe firſt 
DA-BA=DB. Inthe ſecondDA+BA=PDBE. 7 

7. Firlt, Two ſides being given, and an An- 


gle oppoſe 1d one of them, to find an angle oppo- 
ſite ts the other ſide, & contra, y 
BC :: oppoſite. s. D:: CD: oppoſite. .s. B. 
$ Here note, that if the given angle be obtuſe, the 
oppoſite fide to jt will be greater then either of the 
reſt, and the other two angles ſhall be acute, 
But. if the giyen angle be acute, ic. will be 
| 1 ./) doubrfull whether the angle oppoſed to the prea- 
BL | | ter ſide be obtuſe or acute, yet will 'it be a true Sine 
| D of the fourth Proportional), which may appertaine 
to the obruſe, as well as the acute, as we made plain 
9 That therefore we may know this angle, compare” the greateſt ſide with the 
leaſt or the meane' ſide : rake the caq ne an be aprrnys = if the half of theſe Lo- 
arichmes be equall to to the Logarithme of the third ſide remaining, the angle op- 
Sled to the cromeſs ſide is a right angle, if greater, obtuſe, if leffer, by of be 
acute. [ 


10 Secondly : Having two Sides,and the Angle comprehended,te find either 
of the Angles remaining, 


BD+C F : 

4CDBD-CD:1(CIBLX._, 1, yg 

X 
Then C+B (7 Cthe greater. 
—— v2= 
3 Btheleſſe 

Expreſſed in words. As the ſumme of the 
ſides : to the difference of the ſame ſides : : 


So the. t: of ; the Angles unknown, to t : 
of ; their heal : 


Third ly 
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11 Thirdly, Having the three Sides of an oblique Triangle,to find any angle, 
Two Workes required. 
Analogra prima, 
\« the oreateſt B C, 
To the fumme of the others; CD + B D. 

<q 15 the difference of them, C D - B D. 

['o a number ; which boy {ubſtrated from the whole 
Bale, towards the beginning of the men ſide C, the Perpen- 
dicular ſhall fall in the halte of the Remainder, as at A. 

Then ſecondly, B A Ds right angled, wherein ÞB D, 
and A B are given to find B. 
ASBD: R::BA:csB. 

2 If you pleaſe you may perform it by Mr. Briggs his 
Rule, when one onely operation 15 required., (Arith. Log. 
Cap. 16.) 

De dimidio coleftorum, Laterum, figillatim latera ſubducantur, & ſumma 
Locoarithmorum ſemiſſis ſumme latewum, & difſerenti« lateris Angutum que- 
ſreum ſubrendentts, auferatiiy t ſummi Logarithmorum reliquarum atfferenti- 
arum, > duplicati Radii, ſemiſſis reliqui erit Logarithmus Tangentss ſemiſſis 
anenl! na (ot. | 

From the half of the colle& fides, fubſtra& each ſide feverally, then let the fumme 
of the Logarithmes of half the fume of the ſides, and the difference of the fide 
which ſubtends the required angle, be ſubftrated out of the fumme of the Loga- 
rithnes of the other <1fferences, and the doubled Radius, the halfe of the Reſidue 
ſhall be che Logarichme of the Tangent of half the requred angle. 


— _ 


oe —__— 


CHAP. III. 


I Spharicall Triangle is a Figure deſcribed upon x Sphzrical ſuperficies con- 
liſting of three Arkes of the greatelt Circles of the Sphare, every one being 
leſſe then a Semicircle.” 

2 The greateſt Circles of the Sphzre are thoſe which have each the 
ſame corſhon Center, that the Sphere hath; ad divide one another, as well as the 
Sphare intoyewo equall Parts or halves : hence. _ 

2 Lefler Citcles are thoſe which have peculiar Centers, and divide the Sphare un- 
equally. (Theedol. Prop. 6..and 1 1 lib. x.) | 

4 A great Cucle pailing through the Poles of another great Circle, cut one ano- 
ther at right angles, & comra becauſe; 

5 -A Spharricall angle is meaſured by the Arch of a great Circle, deſcribed from 
the angular point betwixt the ſides continued to' Quadrants, & c-mr a. Therefore, 

6 The Sides of a Spharicall Triangle may. be turned into angles, & concra, the 
Complements of the greateſt ſide, or greiteſt angle, to a Semiciccle beings taken"in” 
each converiiqn. 

!t will be neceſſary to demonſtrate this, which is of ſo frequent uſe in Trigonome- 
try. Ler G F O be the Aquinoctiall- Colure, 4D, the Aquinoctiall Arke, whote 
vole is F, A _E the Eclipticall Arch, the Pole H; E D the Horizontall Arch the Pole 
G. Now then at the Center A, and Quadrantall diftance deſcribe M N, the meaſure 
vi the Angle A- 1n like manner O C, the meaſure of D. PS. the meaſure of the Com- 
plement of E, inthe ſame Spharicall-Triangle. A E D. Now then becauſe cheſe A 
MN, PL, OC, are by go deps diſtant fron A, E D, therefore being protracted 
thall each go through two Poles of the ſaid Circles. Then F N — MH, from 
whuch if you ſubſtrat N H, will leave MN =H F, and by the ſame reatoa C O 
(z F, and PS=GH, &c. | » 

7 The three fides of any ,Sphzricall Triangle are lefſe then two Semicircles. 

' $ Every 


-— 


Harmonicon Cotrltsrte. 


8 Every Spharicall Trian- 
gle hath his three angles grea- 
ter then two Right augles, 
from whence it appears, that 
knowing two , you cannot 
know the third, as in plaine 
Triangles. 

9 If the. Arch of a great 
C ircle ſhall cut che Arch of a- 
nether great Circle, it ſhall 
form two right angles, or tws 
angles equall to two right an- 
gles. 

10 If two Arches of great 
C irdles ſhall interſeRt one ano- 
ther, the verticall angles ſha!l 
be equall. 

S 11 Iftwo ſlides of a Sphar- 


ricall angle be concinued, they ſhall each interſe& again per Scomerenimum, and ſhall 
form an augle equall to the former oppolite angle. | 

1 2 In a Rectangle Spharicall Triangle, the ſides are Of the ſelf-lame affeRion, 
that the oppoſite angles are of. 

1 2 Ina ReQangle Spharicall Triangle, if one ſide be a Quadrant, the Hypothe- 
nuſall ſhall be a Quadrant, if both be of the ſame affe&ion, the Baſe ſhall be leſſer 
. then a Quadrant, if they be of divers affections the' Baſe ſhall be greater then 9 0, 
CC contr a, 

14 In an Oblique angled Spharicall Triangle, if the an les at the Baſe be of the 
ſame affection, the perpendicular let down from the third angie, ſhall fall within, 
if they be divers it ſhall fall without. 

Theſe generall affections being knowne, we will next proceed to the Particular. 


CHAP IV. 


_— 


Prop. I's 


In all Spherical Rectangle Triangles having the ſame acute angle at the Baſe. 


The Sines of the Hyporhenuſaes are proportional to the Sines of their Perpen- 
diculars. | 


Pole is P. \ S = Lof the Ecliptique, VP ; of the | Equinoctiall Colure, 
P S X&. of the Solſtiriall Colure, P M, ; of ſome other Meridian. Now becauſe 
the Colures cut the Xquinotiall at right angles, the Ecliprique at oblique an- 
gles, in this quarter of the Sphzre, there are found two Refaogle Sphrricall Trian- 


5 Er®A&\ P be! of the Sphzre, V. £ = half of the E£quinoQtiall Plane, whoſe 


gles, SY &, and E V M, whoſe Hypothenuſaes are Y B and Y F, the Catheti S &, 
EZ M, the Paſes V A and YM. They have alſo the acute angle ' common to them 
both. Now then, the Sines of the Hypothenuſaes are 1 Sthe whole Sine, and the Sine 
N E; the vines of the Perpendiculars S A, and E L. | 
Becauſe the Triangles BTA, and NL E are ahke, (for that S 4, and ET, are 

Perpendiculars, and S 1 and EN Parallels, ur, ry ſelfe ſame inclination, being 
both in the Plane of the Fcliptique) therefore NEL and SI A are zquiangled: 
Hence, F —_ | 

$I1S : $8NE::: sBA': $EI, &contra. 

Therefore it followes in the Triangle 'V E M. 

| Ri CB: 2 v5 M. 


Hanmonicon CotLESTE. 9 
As the Radius, is tothe Hypothenuſe, ſo the Sine of any other afgle, 10 the 


Sine of his oppoſite ſide« 4 
| 
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In ReQangle Spharicall Triangles, having the ſame acute at the Baſe. 
The Sines of the Baſes, and Tangentsof the Perpendiculars are proportional. 
In the emp bar and the ns Triatehs OW © andEVYM;1I£4, and 
OM, are ines of the Baſes, C and K M,Tangents of the Perpendiculars. 
Pecauſe the Triangles I C-&, ant O K'M;are fimilar , according as it was before 
demonſtrated : Therefore , $1. $ OM >: tC RM. & contra. 
"Hence another C onſeRory. 
R.S$YM ::£V. rEM. 


In any Spharical ReRangle Triangle, a the Rading, is 10 the Sine of one of .the 
Sides, ſo is the T, Tagen of the angle adjacent to the ſaid fade, tothe oppoſore fade. 


PRO?» 3+ 
If from two angles of a Spl Triangle ndiculars be fer down to the 
oppolire Sides, the Sines of ryan iter Perpendiculars are directly Proportionall: 
by the I's 
"Inthe Triangle AB C, from the Poles L 
and M, draw the Per CE and 
' BD, upon C A and B A, ante h 


drants. 


Then by the Corolary of the firſt. 
K dUH::5K3CKIS; 

And R. 5CB:: $C. $s BD. 
Therefore by the 11. 5- $B ; $8CE $5 C 


$þb D 
D PROP, 
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If ewo Perpendicular Arches 
ſubtend equall angles, the Sines 
of the Perpendiculars are Pro- 
portionall ro the Sines of the 
Hypothenuſaes, & conry a. 

Let B A C, be equalltoH A 
Q, and the Perpendiculars BC 
and H Q drawn from the poles 
Pand F. 
$ SM. 5S A::sHQ.5sH K 
SAV.SAlRk::$8BC.sBA. 

Therefor, ,HQ.S$HE :: 5BC $3 4. 


PxOp. 5. 


In any Sphzricall Triangle the 
Sines of the ſides are Proportional 
to the Sines of their oppolit angles. 

In the oblique angled Triangle 
CB A, As the Sine of B, is to the 
Sine of G, Sos the Sine of C A, 
t9 the Sine of B A, for. 


A $HI. + $RD.p 
A And SCA : SCE. sBD. LI 
Ergo, $HI. sCA: : S$FG. $BA. or 

'$B. $CA ::3C.sBA. 


_ Au _ — 


CHAP. V. 


\ Heſe Demonſtrations being iſed, which are ſufficient fr our purpoſe 
ſince we doe follow. that Method. __ wrf-noble Neperr, \hath left us, which 
Maſter No-w-04 did ſtrictly purſue, and: Htdach did.touch-,upon :. the whole 
Doctrine, .W Dr. Scarhorpmgb hath 1 de 0 e and 
ſant, whereby thole jovs Nemontiaogps , and thoſe Gales fo burthen- 
ſome to tle memory compriſed alnet "ono Pac: Jſhalln one bor two make 


it plaine and eaſle too. - 1 
1s. Reflangle. Spherical Triangles. 


1 Thete are five circular parts, beſides the right'angte or Quadranta!l lite, which. 
we ſhall ſpeak of anon (which is not accounted amongſt the circular parts) whereot 
three of them, which are fartheſt ſired from the'*Right angle in this, of Quadrantall in 
that below, he calleth Complements, ore bo them to two Uniyerfall Pro- 


fitions,, W ich we. make one are 0 bs, Complenient B, C omple- 
Þ0 pick Ween Oe A vs, et 


ment C, Complement BC, 

2 Becauſe ro rermes are given to finde a third, con- 
ſider theſe Termes accorg t0 their circtilar parts, and 
one of them Will be midd «Web berwixt his extreames, 
known from the very poſiti61 of the termes ; if therefore 
this middle part be immediately conioy ned with his ex- 
treames, call them extreames conioyned, as A C,C,B C, 
F ut if other parts, whick come not into queſtion, ſball 
ntervene & diſloyn the ſaid parts, let theſe parts be called 
extreames diſiun&. As A C; B;C, here Bs difioyned on 
both fides, by BC and BA. &isit inP, CG, BA, CA, 


» 
where 
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where 3 C is middle part, CA and BR A, extreames diftun&. And take notice, that 
B A and C A are conioyned, becauſe the Right angle is nor accounted amongſt the 


circular parts. | | ? 
2 Before we reſolve this kinde of ' Triangle, difcerne the middle part, and the ex- 


treames whether comund, or diſiun&, if chey be all united, the middle 1s the middle 
part coniun&, and the exrreames, the exrreame parts comunet. if againe, anypart be 
diſioyned, thoſe parts conſidered are difioyned ; that which ſtands by ir ſelte being 
ſegregated on either fide is the middle part diftoyned, and the excreames, extreame 


parts diſioyned. 
VNaivErRsaAlltL. PRoOposITION. 


T be Sine of the middle = and Radins , are reciprocal- 
ly Proportional, with the T angents of the Extreames 
conjunt, and with the Co-ſines of the Extreams diſ- 
Junt# I TIT | 
Namely, As the Radius, to the Tangent of one of the extreames conjoyn'd, 

ſe yok angem of the other extream con} oyn'd, zo the Sine of the middle part, 


As the Radius, to the C ſine of one of the E xtreams diſ-joyn'd, ſothe Co-ſine 
of the other exjreame aif-joyn'd, tothe Sine of the middle part. 


5 Thetefore, 1/ the widdle part be ſought the Radins i in the firſt place, if 
either of the extreames, the other extreame put in the firſt place, 
| T 2-4 ' 


* 6 This Propoſition is demonſtrated” by induction in all their Caſes, and is coinci- 
dent with them in the caſes of ext diftun&. In coniunt we differ thus, where 
they fay, As the Radius to the Tangent, we ſay, as the Co-tangent to the Radius, & 
acer ſe & comra, which we made evident before. = 
Note,that when a Complement in the Propoſition doth- chance to concure with a 
Complement inthe circular parts, you muſt rake the ſine it ſelfe, or the Tangent it 


ſelfe, becauſe 
CS ofthe CS=S. 
_ ., And, CT ofthe CT=T. 
7 Here fatlowes the T of all the Variezies in the ſixreen Caſes. | 


_ Note that CA isthe , or P cular, B A the Baſes, B C the Hypo- 
= thenuſall, C the angle at the Cathetus, B rhe angle at the Bale. 
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| Dara. ["" Quzhiaa, EL Analeg ny 
[Sides Augle [Sides Angles | 


— 


Exrreamas dif. jun, 


zC:csB R: C$C A&:; 
FE c$8B A:jBy x. Prop, 
Extrreamsdif-jun, 


 EnmreansR: o DOIN tCA:; 


R: z 3 «GA: cr B A {By 2. Prop. 
Fit wintichs Propefition Uni : 
verſall ic will be. 
crB: Ry &c..* 

Wn; ecCA |':3 R; BBA; 


Gy Ale R: $CA;By the fore 
uir it to SY ol. jeving Cake 
Re crB; hed 
— BA 
tBC 28 jt 
cs CC: CAjByz.P 
Bythe Cathol. Propoſition. 0 OE 
.cxeBC: R :: &c, 


; conjunR. 


R 
conjunR.4 C 
By-che Catho. Propobcen, 1 
-* R: crB ::- &r. 


1 


; Þ, 3. Caſe, 
csCA: cs B: 7 


CA: cxB 

5BAx . rCA; = 

4CA: T tBA: »B:]Byches _ 
By the Cathol, Propoſition. 

CA: $BA:tR: <©<©B & &c. 


41 8 sBA: $sC: 
| orec arjuet [en R :; 


By x. Prop. 
sCA: "1 4 


B | tBA: csB: 
conterm. con} BC: R:: By 6. Caſe, 
C eCA;: csC: 
Or R: crB C: p. Carhol. &c. 


Y C 
conjun& R:t ' 
B 
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$ If you meet 23:h'a Quadrantall Triangle, the worke will be the ſame if you re- 
duce it to a ReRangle, becauſe there are 5 Circular 
parts , the three remoreſt whereof call Completnents, H 
as before. As in the Quadrantall HCA, HA is 90 
degrees, and no Circular 'part here : Complement of 
CH, Complement of C, Cortplement of C A, A and 


\ G 
Take C B, the Complement of the' Complement of of C -\ 
H A B, meaſure of H, G A 'D; C6tplement of HAC A | 
A C B Complementof the Complement of HCA: 8 


E . " : : 


'CHAP. VI. 
In oblique Angled Spherical Triangles, 


x WE the Dard/ant Quefira 'be ——_ . ave to 
Fr reſolved '(by the 5 Prop. | emdbat Be. is 


ſoughr. 


- 


$RBD: $8B:: s8CD: sB. 


Or, # converſe, when a Side is y 01 
To PD ts ele 4OD-- 

2 There are 1 © other Caſes whicly muſt be reſglyed 
by the aid of two Analogles at the feaſt, & do re- 
ducing of the Obliqe into two ReRangles ; by the de- 
miſſionof a Perpendicular, So that we muſt handle 
methodically, firſt ſome Conſiderations about draw- 
ing the Perpendicular, which muſt divide theTriangle 
into Wo. 

Secondly, what muſt be found out in the firſt Ope- 
ration; and laſtly, how to reſolve the Queſtion by the 
ſecond Operation. 

3 We may give a generall Rule in the letting fall 
the Perpendicular, +:z.. that it be ſo modificated, char 
we may reſolve the Queſtion by rwo Operations only. 

But to do it — __ — 

4 Draw the Perpendicu e Extremity of the given ſide, in whoſe oth 
Extremity there is a given angle, or adjacent. As CA from C, ſubrending the rr 
cent angle B. This Canon admits of a limitation in two Caſes, ++z.. when two angles 
with a tide comprehended are given, to find another fide ; or ſecondly, when two 
ſides and an angle com- F 

hended are given, to 
nde any other angle, in 
the firſt, of cheſe Caſes, 
let che” be 
drawn from the extremi- 
ty of the given fide, to 
ſubtend the given angle; 
in the latter to be drawn 
as before, and to ſubtend 
the angle required. 

5. This being duely 
drawn, proceed then un- 
to the firſt Analogie, 
evan 15 _ I in that Songs partiall Triangle, where two 

1Ngs are KNOWN, del1Ges iht therein you mult ſearch out either a 
verticall angle or a Baſe. EH D 3 : 6 If 
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6 If the Queſtion propounded be to find an angle, let the vertigall angle be 7 
ſ{ouchr, unleſle the Perpendicular be drawn to a known, Side. . Yur af the Queliicy 
p:opounded be to ſeeke a (id, firſt finde a Baſe, unleſle the Perpendicular be p:- 
tracted from a known angle : in either exception ſeeke the contrary by the Catholite 
Propoſition. Nas | 

x Laitly, we come to the ſecondAnalogie, which conſiſterh wa the compariſon of 

| ; two Homogeneall terfns in each Triangle, with the 

verticall angles, or the Baſes, for they -are- proporiio- 
nall jn this, and/I:kewiſe-1n all the other caſes. ,, | 
As in the Triangle-B-C D, reduced to two Rectan- 
oles, 1 ſay that in the Sines and Tangents of the circy- 
lar Parts, it ſhall be, as AB: B :; AD: D, &c. for 
by the C atholike Propoſition.  * n_ 
In A'B C & x1£AC. R. :: sAV. cc. R 
In A DC tCAC.R:: 8AD. ctr. D. 
Therefore (by the 1 1 of the 5 Elem.) 
$AB;-cLB 13, $AD ct. D 

$ So you ſee that having found according to the condition of the Queſtion, aver- 
cicall angle , or a Baſe in the firſt operannn, you muſt next proceede to anderort 
my" Proportion aright amongſt the homogeneall rermes, as Baſes, or Hyporhenu- 

aces, &C., ; 

o Compare the Perpendicular wich each homogeneall term, whether it be given 
or ſought in either Triangle, to np 5s berwixt the middle part and the Extream, 
and to fit the Sines and 1 angents to rhem | 


10 Then rejecting your Perpendicular and Radius in each compariſon : the” mid- 
Cle part and extreames of the one Triangle, ſhall be proportionall to the middle and 
extreames in the 6ther, as it is illuſtrated in theſe 8 Caſes. - 
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4K. 
0 { Data. 1 ' Quzſin, | Analogia prima 1 Analogia ſeeunda & 71 
_ © Side AngſelSide Angk| | D-monſtration © | 
"C ſer "6K 2 cs BC:erC. |. rCaAx: cc 'B C. <> C. 
' cppoſ.BF 1ndud,C Note if the Perpendicular fall[&. rCA: pt) we nj + 
'DC within BCA+CADZEE C 
I CD. If without, ;  _ {ce BC: ca BE ©: cr CD: :& ACD/ 
, | DCACBCA, or BC A—{thenBCA +"ACD (13) & 
D CA=BCD. '/1-- JB CA—AC D(:a but DC A 
| | 1 - |—-B CA (32) )=C. 
ber” "WC —FCREET r,.B A. 4 ÞA 
| op. BB D: 3, fide BA+ ADinn,. BA—D/<+CA.R. c+CD.cs AD 
8 2 CD Nore againe. |A 2*, DA—B A'%s —TY E'gd, 
63 | cs BC. csBA:;caCDecai 
$ A D. 1. hos iy 
_ - fire 4 s$BA.ccB 
lnc/ud, BJ) oppeſ. ct BC.R:tcs BurBA rt CAR :: 
3 BD s AD.ceD. 
| 673"4 g g —_ —— ; $A D.ctD-. 
mY. BC | | 5B AerBC, 
T lnchud, BID C ce-BC,R1tcsBirB AResCA:: 
4 BD. - ” ,_ +,csAD.csCD 
| 4 by Erg8, 
Ds. kf ALL BC: ::csDA.csDC. 
£ = 7 "crBC.R :tes BirB A, B BA 
SE i Ob che 6-46 cit n 


D AD. 
Ergs, | 
nay know whether to takerhe|cr B. DK. :: ct'D.s AD. 


a 


c3B. 5B C As 
6 8 C oppbſ oerbkirec ct CA, ics CA.K, 
| D — e$D. s ACD. 
| Ereo, 
csB.sBCA:;:csD,sACD. 
B and C and " $:::, STA ---..c5ACB.crBC 
Jind DC op AC.R:.:;: 
7 faclud.BC[ ,* [erB.R::csBCcrBCA c*ACD.crDC. 
Biel Ergo, 
| "a " | Fo ACB.c BC: :cx ACD.c DC 
" BandCand & bndBC A. ITY $SACB:;csB. 
g D R.ESCA :: 
includ. B C fee. KR; : £aBC. crBCA | ;ACD; c:D. 
| x 20 
hag ces: :ACD.<4D. 


—— ” — 
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it Three ſides being given, to finde an Ang/e, 


cuppoſe the Perpendicular to fall from any other angle, as C, and you may tinge 
the ſegments of the Baſe B A and A D this way, As the Tangent of the halt tumme 
of the Baſes, to the Tangent of half the fumme of the ſides,” So the Tangent of. halt 
the difference of the ſides, to the Tangent of half the difference of the Bales. 
Now then having found the ſemi-difference of the any af fs adde it to the ſemi- 
ſumme of the Baſes, you ſhal hr os greater feg- 
; ns o 2 To FR em. but ſubſtracted trom the ſerrii-fumme, you have 
ant FEE fatrr CEILDE? = cy The Ker , then by the Catholike Frepoliing you 
- may firid the Angle deſired. 
: ote, if the Perpendicular fall without, then the 
ſeni-ſumme will be the ſemi-difference, CT contra. 
Huſtration in Numbers. 
In the Triangle BCD, the fide BCis 65* 2 


+ / 5 6. $ 2.30 difference of the ſides 11% 17 3c”, Hence, | 


X 22*:# 9 As the Tangent of 41* 4 of, 7 © 9,940183_ 
7-1 To the Tangent of 56* 32 3<", '"10,179903 
; 19,469565 


To the Tangent ; dif. of the Baſes 18" 41/ 37. 9,529382 
Semnti«fumme of the Baſe' |. \42* 4* o.2FThe greater ſegment A B 59% 457 39. 
Semi-diference of the Baſe 18 41 28. $2 The lefler ſepment AD 22 22 2:. 
Tangent of B C 65* 224.7 10, 324207 

Then by the Cathol. JRadius go*. 10,000000 
Propolition. JTangent of A B +91 4 8”. 10, 234379 
Co-line of the Angle B 44* 54” 34/7. 9,85017 2 

Bur becauſe I have followed in the enſuing, Treatife another Kind of Reſolution, I 
ſhall give you that, whoſe Demonſtrat.yqu may find in Mr. Gelbr ands Trigonometry. 


——_———_—__— —_— 
Al .4 


Sine of BD 82* 8". - 9,9958957 FI Summe 19,9615 17 
Sine ofB C 67 34. 9,965824% C11 Quadtat of the Rad. 20,00b0905 
Dif. 14 34: | 
ch ITT 
Difference of B C and 'BD 14 34 
Surmme Go &5F 
| Dif. 30. 57 
| : - .-- Semi-ſumme 30 2-20 G,Eg9g576 
Semi-difference. 15, 28-30 9,42 62x y OY 
I 11 Summe 10," 25721 
__ I Summe : | |. 19,0613 17. 
1 1 Quadrat of the Radius | | | 20,009000 
I I 1 Sumane = fe " 1 | 19,1257 31; 
1 I 1 I Quadrat of the Sine bf ; the angle ſought 19,164014 
9,582007 


| Whirh bi-ſe&ed giveth 224 27" 17. 

whole Double is the Angle B. 44 54 34 Asbefore. 
r >. If three Angles be piven to find a fide, you muſt make permutation of the an- 

gles into fides,and then it will co-incidere with the precedent Caſe. 


The End of T rigonomerry. 


CHAP. 


, 4 » 
=. 5 the fideCD 45 21, and the Baſe BD82* &, 
EY 24 Ll therefore the half ſumme of the Baſes is 41% 7, 

os 113:45- the half ſumme of the ſides 56* 3-/ 30" and the half 


— 
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CHAP. VII. 
FE the uſing of the Canon, and eaſe of Multiplication and Diviſion of Aſtro- 


nomicall Fractions, I will borrow Mr. Oghtreds Table Peg. 1. which is the 
very foundation of Logarith. and Aſtronomical! Arichmetick. 


o Index of all numbers un- 
der 1c. 
1 Index of all under 100, 
Kc. 


's) Oo 

Laeed not explaine it, ſince he hath done that, and many others, ſo amply and fo 
learnedly already. | 

But to thoſe that have not ſeene it, obſerve that the upper numbers are all in Arith- 
meticall proportion, and do deſcend x5. 4 2-2, &c. The lower are in Geometricall 
Progreſſion, whether you begin as they encreaſe, from the right to the left, or de- 
creaſe from the left tothe gr in decuple Progreſſion. This being the 'ground- 
work of Logarithmes, as he hath in another place demonſtrated, where Addition and 
SubſtraRion in that upper, which are Indices or Logarithmes, do anſwer to Diviſion 
and Multiplication in the inferiour, vs, 3+ 2 =, 105c « 146 = r0c000, &Cc. 

To adde Logarith. or artificiall numbers, is the ſame wich Multiplication of natu- 
rall, or true numbers. If the Logarithmes be of the ame Kind, +-z.. all affirmative, 
or above o, or all negative, that is lefle then o, the Aggregate muſt be of the Game 
kind, AS4 to 2=6-h:etioooos 100 =1000000. 4 +: =5 or he: [ooool « 
jor — lo00001, * 
\ But if they be of divers kindes, then one will be in nature SubſtraQtive, and then 
take the difference of the Logarithmes of the fa&ors for the Logarithme of the fact, 

ing the affe&ion of the greater Logarithme, as 2 +3 = 1 but ;+ 2=—=7 

In Subſtration of Logarithmes, or diviſion of true numbers, if they be homogene- 
all, i. e. of the ſame kinde, take their difference for the Logarithmes of the Quorienc, 
which difference muſt be of the ſame kinde wjth the numbers given, as 4- : — - or 
4—z =2 . Burt if they be divers, adde their Logarithmes, the ſfumme ſhall be the Lo- 
garithme of the Quotient, which muſt be affected as the greater Log. whether it be 
tubducend, or numer & quo. 

So out of 0% 2} 
take o=27 
dif. 5 

To ſquare or Cube any Number 1 « 2 = 2 Logarith. ofthe Quadrate. Alſo r « 2 
=? Lag of the Cube, &c. and therefore to extract a Root 3 = 1 the Log. of 
the quadrate ſide, alſo } = 1 the Cubick fide &c. 

In Mulriplication of Aſtronomicall Fractions, © is the note of Degr. all above it is 
the note of Sexagena's aS 1 the note of Sex agenaprima, 2 the note of Sexagenaſecunda 

3 the note of Sex agena rerr1, Fc. i the note of Sexage/ima prima, oc. : 

To na therefore, is onely to adde the Indices, to divide, to ſubſtrat the In- 

dices, &c. and you ſhall have the ſpecies reſulting, in either an Example will ſuffice. 


— — — — 


0 I 2 
a Hs tip 


Eexample of Mul- 17% 24 10 
tiplication. ;@', TE-" 2 
F2 12 
3 11 25 50 
F..1 4 
© Ly ; z 


37 13 58 


\ %S 
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* Py7 
xample of Di- 10 


willon. 3.62 


CT 9. W'..36 

in the Calculation of the motions of the Planets, ic often times happeneth that the 
Anomalie of the Excentrique conſiſts not always of even Signes and Degrees, but for 
the moſt pays _ and _ _ that _—_ To) CD 
may readily be found, we are to | portionall SexagenanieTable. 

for as as Deg. or 60/, to the Variation, or Difference % ons anfwering 
thereto, $9 is the minutes and ſeconds abounding, or exceeding, the Degree of the 
Anomahi, to the Proportion of the Xquation ſought for. 

Suppoſe the Anomalie of be " 0: 15” 25. and his Equation þe required. 


M00 1*, 104. 3 6 'to. 12: 
The Anomahie of 8:91 Is, FEquarions 4 © beg © 14 
The Difference of Equations is 8 2. | 
Then I fay, If one degree or £o-. give 8. 2”, what ſhall 15". 25/7, give? 
The Reſolution. 15%; 25”. 
8 A 
@-\- -740 
© 530 
3: - 20 
2 © 
nd 


——_— 


3 . 50” - 50. The Proport. Part required. 
Reo NE? 10% is 4. 23/. 12/7. 
Part Proporr. £7 Id! * wa, nd; Bs, 3 


Equation #quarted to r*. ro". 15” 25%. is 6 5r.- or ot 
Inthe Canon of artificialt Sines and Tangents, 
Supoſe the Tangent given be 9619 789, and it is required to finde the Arch corre- 
ſponding thereunto. The next leſſer is 96197 20 
Next greater 9620076 
9619789 F 69 356. 69. :: 60”. 12. 
The Worke4g6197 20>— Therefore the Arch { is 225. 27%. 12. 
0620076 $356 Then to find the T of 22%. 37. 12, 
22%, 25 — = = — 9619720 | | 
Archesg 37 37 7.0 7 96190598 Diffetence 3 584d 60" 
60”. wi it 256. 90. 
Ergo, 9619720 + 70 = tt. 22+ 377 19. 
- In the Chiliads, 
The Number given is 95 3 290- and the Logarithme thereof is required. 
95 25.00 1 y 979t84Cr;; 
Numbers $951-00YLogarth 1m. Dif. 45 ad 100. 
100- 45- i: g0- 40% 
Ergo, to 5 979184 
Adde 40; 
Log. anſwering to the number given ©,979224 3 & vice verſa- 

And here you muſt note, that the firſt figure towards the left hand is the CaraRe- 
riſtique, which we account o, or nothing, when the number given is under ro, then 
from 10 to a 100 it is accounted 1, from 190 to 1000, 2, from 1000 to 70000, 3.from 
10000 tO 100000 4, and ſo on, whereby you may perceive its caſie to diſcerne rhe 
Chaiſtique of any number. - 

Tuz ExD Os Tyr Finsr Part: 


HARMONICON 


Taz Second Book. 


Containing ſundry Propoſitions Aſtronomical 
' apperraining to the Firſt Motions , Being all of extraordinary uſe, 
Whereof few of them have been , as yer , treated of in 
the EnGirisn ToxGcus, 


Sphera Materialis. 
GST I 


Felices anime , quibus hec cognoſcere primuns, 


Inq; domos ſuperas ſcandere cura fuit. 


S © D O N: 
Printed by Rozzxr Levzournw, for the 
Company of STATIONERS, 1651. 


E 2 


HARMONICON 


| COELESTE: 


The Second Book : | EI 


CHAP I. 
To finds the Altitude of the Sun above the Horizon at any time, bythe ſhadow 
of 4 Gnomon or Staffe ſet perpendicularly. 


EN the annexed Diagram. F A G, repreſents the Hori- 
F £1 zontall Plane. ©C, the place of the Sun. AB, a 
al Staffe or Gnomon, _ gE_—_ to the Hori- 

Ny zon F A G, which caſteth its ſhadow to the point D. 


For illuſtration ſake, let us __ the length of the 


ſtaffe A B, to be 100- parts, and the Longitude of the 
El ſhadow thereof A D be 33, then in the Rectangle Tri- 
Fl angle A BD, is known. 
1 The ſide A B, 100 parts. 
LS: 2 The fide A D, $2 parts. 
| Therefore, to finde the angle C D G, or altitude 
of the upper edge othe Sun, I ſay, 


As the Longitnde of the Shadow, A D 82, 

To the tude of the Staffe, A , 

_ a0 de of the , AB 1oo; 

fk agen. nr: 2 19/ 26/7; 
| -B3 | 
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Ecom which taking the Semidiameter of the Sun 16' 27%, there remains co*.4. 5 9/4 
the true Altitude of the Cetiter of the Sunne. | 

After this manner, if you obſerve the greateſt Meridian altitude of the Sunne, the 
11 of June and 10 of December,you ſhall by the Different © of them finde the diſtance 
of the Tropicks, greateſt Yeclination of -the-Sunne, Elevation of the Equator, and 
- ' Latitude of the Place. = ; 


” 
EXAMPLE- 
At London the greateſt meridian Alticude of.the Sun,is 611 557 367, and the leaſt 


14% 56, 30. - | 
[ he Suns greateſt Meridian altitude taken June 11 is, 
The Suns leaſt Meridian altitude taken December 10, 
Diſtance of the Tropicks, 
Greateſt Declination of the Sunne, 
Elevation of the £quator, 
Altitude of the Pole. 


"ER —_ —_— 


CHAP. II. 


The greateſt Declination of the Sunne being given, to finde the Declination 
of any point of the Ecliprique. 


N this Figure. 
= || DFHG, denotes the Sol- 
W- : ſtitiall Colure. 
| | F B A G, the &quator. 
| D AH, the Echprique. 
G I. the Pole of the Echiptique. 
| G E, the Pole of the &quator. 
CEB, a Meridian line paſ- 
ling from E through the Sun 
ar C, and falling upon the X&- 
quator F A G, with right an- 
gles ir the point B. * 
DAF, the angle of the Suns 
greateſt Declination. 
A C,the diſtance of the Sun 
from the Xquinoctall point 
Aries. 
BC, the Declination of the 
point ſought for. 

Now ſuppoſe the Sun bein of Gemini, (which point is diſtant from the ZquinoQti- 
all 60") and his declination is required : therefore in the Spharicall Reftangle Trian- 
gle, A B C, we have known. | 

1 The Hypothenuſe, A C 60"; 
2 Theangle, BA C 234 231 30. Ao 
Then to find the Declination of the Sunne, B C the Analogie is, 


As the Radius, go, | 10,000CCO 
To the Sine of the angle, BA C, 23 31* 0”; 9,601135 
So the Sine of A C 6c, 9,937530 
To the Sine of B C, 26* 137 22”: 9,538665 


CHAP. 
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T9 FE CHEEETET SAT _ 
- CHAP: 3341/17 - 
Having the greateſt Declination of the Sunne, together mith his Diſtance 
from the next AquinoQuall point, to finde his Right Aſcenſion. 


N the Triangle A B C of the former Dia having (as before) the angle 
I* AC, he Hypothenuſe A C, the Right Akcenſion of the Sunne A B, will 


be found to be 57* 487 &-. for, 


As the Radius, go' 10,C00000 
To the Tan nt of A C 604; 10,2385C0 

So the Co-line of A, 23* 317 307, 9,962315 
To the Tangent of A B, 55* 48' &”: 10,200875 


Or, as the Tangent of A 23* zr* 30/7, to the Radius, So the Tangent of B C, 
20 12 22”, to the Sine of AB, $5* 48 & 
Or thus, As Co-ſine of B C, to Radius, So Co-ſine of A C, to Co-ſine of A B. 


O_o —  -_ 


CHAP. IV. 


Having the Elevation of the Pole, and Declination of the Sun , to finde his 
Amplirude. 


N the annexed Scheme 
EHKRP, is the Meridian. 
H OR, rhe Horizon. 
E O X, the &quator. 
P, the Pole of the &Aquator: - 
I. S, the Suns declination... ._...__ 
R O X,, Complement of the 
Poles Elevation. .. "4 
2 O $S, the Sunns Amplitude re- 
=X quired. 
* Admitthe Sunne be in the firſt | | | IO} 
point of Gemint;* as befote* I \ | | R. 
NIRELS | _ / 
having the angle O, 3$* 28”, an 3% 4 


the ſide LS, 20f 17 227, we 
ſhall finde the Sunnes Amplitude — 
OS, 33* 45/ 30. for, — 


As the Sine of the augle $ O L,.38* 28/, 9,753831 

To the Radius, got; | 10,0C0000 ' 

So the Sine of L.S 20*1 7 227, 9, 52866 5 

To the Sine O S, 33% 45” 39 9,744824 : pL 


CHAP. -V. 


Having the Amplitude of the Swnze, and Elevation of the Pole, to finde 
the Sunnes Declination, and confequemtly, his true place inthe Zodiaque, 


N the following Diagram, obſerve, that, 
| [2 the Mertlian? | H 1, the greateſt declination of the Sunne. 
F MT, the Horizon. V T, the Complement of the Poles Elevation. 
CL bad de rae nowin BC, tlie declination of the Sunae. 
D BH, a part of the Zodiaque. } AH, the Solftitiatl Coture. 
A, the Pole thereof, | MB, the Sunnes Amplitude. 
D, the beginning of Aries. | B, the Sunnes place. | 
DB, the Arch deſired. In 


H, the firſt point of Cancer. 


24 


In the ReRangle Triangle B CM, is known : 
F 1 Theangle BMC 384 2&. 


2 The Hypothenuſe B M I” 


Hence we are to ſeek (1) his Declination : thus, 
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As the 90" . I10,,00000 
To the Sin&of B M C, 38 28; 9,793831 
So the Sine of M B, 23 * 45” 30, 94744334 
To the Sine of the declination B C, x19 299 9,5 38665 
Then to finde D B, the Proportion.is, 
As the Sine of the angle BD C, 23 31 3”), 9,601135 
To the Radius, got; - 10,000000 
So the Sine of B C, 20! 17 22”, By 9,5 38665 
To the Sine of D B, 601 o/ or: 9,937539 


Therefore the Sunnes is of & Gemini, which was required. 


_— 
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CHAP. VI. 


Having the Suns Amplitude and Declination, to finde the height of the 


Pole. 


As the Sine of the Suns Amplitude B M, 2 3* 45 3, 
per +»; 60 a 200 13% 22; 


þ the Triangle B C M of the former Diagram, Ifay, 


| 


ur woes 
To the <ine the angle, BMC, 38* 29// 


9,744 34 
1©,C00000 
9,7938: "i 


The Complneari whereof 51* 32's 1s the Elevation of the Pole defired. 


i 


CHAP, VII. 


Having the Amplitude. andDeclination of the Sun, to finde the Aſcenſiona® 


D1 fference. 


N the Triangle BM C of the laſt -premiſed Diagramme, M B is the & mplitude, 
B C the Declination, and M C the Afcenſionall difference, which is required. 


As 
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As the Co-fine of the Suns declination B C 20* 137 227 9,972268 

To the Radius, go, 1©,000000 

<0 the Co-ſine of theSuns Amplitude MB 324 45' 307, 9,919204 

Tothe Co-ſine of the Aſcenſionall Difference M C 27, 37 287 9,947436 
or, having the Latitude of the Place,and Declination of the Sup, to finde the 

Aſcenſionall Difference. 

As the Tang. of the Ang.CMB, the Compl of the Poles Elevation, 38" 28, 9,900086 
To the Radius god ; 10,000000 
So the Tangent of B C, the Suns Declination 20, 1 L3/ 227, ” 9,566295 
1 the Sine of M C the Aſcenſionall difference 27* 37 28: 9,666209 


—  —  — — ——— 


CHAP. VIII. 


Having the Right Aſcenſion: aud Aſcenſionall Difference, #9 finde the 
Oblique Aſc Aſcenſion and Deſcenſion. 


N the former Diagram, Trig onmnaber>—ag Right Aſcenſion, M C the Aſcenſio- 
my and D M the orien which is found by deducting the 


Aſcenſionall difference C M, bh the Right Aſcenſion D C. For, 


SubſtratZThe Aſcenſionall difference, Aſcenli. 
or from the Righr Aſcen-$The Oblike 
2 Adde ' Yſion, and it will give 


If the De- 
_— 
Adde he Aſcenſionall difference, 
South or from the Righe Aken$The Obes 

| Subſtract Jſion, and it will give enſi. 


i” 


ighe Aſcenſion 04 OG 
cenſionall Difference 28 


Oblique Aſcenſion od 2x ;8 
Oblique Deſcenſion <4 x. 34 


CHAP. IX. 


To finde the time of the Suns riſing, and ſetting, with the length of the Day 
and Night. 


Ccording to the; Chap. aforegoing, finde the Aſcenſionall difference of 
Ao: Sun , which, when the Sun is in the Northern Signes, 15 to be ad- 
ded to the Semi-diurnall Arch of the Right Sphare, which is go'. but is to be 


ſubſtraged from the ſame, if he be in che Southern Signes, and the Summe 
or difference will be the Semi-divrnall Arch, which doubled, is the Day Arch , whoſe 
Compencet to 24 hours is the Night Arch, 4 mp bi-ſected, is the time of the Sunns 
riſing 
As when the Sun is in the firſt point of Gelini his Aſcenſionall difference is found 
to be 274 37 28”, which I adde to.the Quadrant, becauſe his declination is North, 
and the Aggregate will be the Semidiurnall Arch, 


The Quadrant or Semid. Arch of the Right Sphare, 

Aſcenſionall difference adde, __27_37_28 
The Semidiurnall Arch, S 117 37 28 
The Diurnall Arch. | 235 14 56 
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The Diurnall Arch converted into time maketh r5* 41” cf, for the length of the 
Day, whoſe Complement to 24" viz. 8 297 &, is the length of the Night, which 
bi-f ed giveth the time of the Sun riling at 4* 9 30”. 


_ —  —— 
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CHAH. X. 
Having the Elevation of the Pole, and Declination of the Sun, to finde his 
Altituac at any time aſſigned. 


Inthis Probleme, are three Y arietess, 


In this Diagram annexed, ſuppoſe the Sun at H, be two houres diſtant from 
the Meridian A, or 304, and the Elevation of the Pole R F be 5r* 32* equall 
to A C, the angle at A being right : therefore, 


ed Rag Innes 


I þ the Sunne be in the Xquator, that is in the beginning of Aries or Libra. 


As the Radius, gcz, | IO, CCOOO0O 
To the Co-line AH, 20,; 9,9375 30 
So the Co-line A C, 51a 32, 9,793832 
To the Co-ſine CH, 57* 24 13”: 9,731 362 


Whoſe Complement 32* 35" 47 is the fide L H,which is the true altitude of the 


Sunne above the Horizon: 
2 If the Sun bein the Narthern Signes, V, &5, 1 $0 we. 
| In the Diagram annexed. ' 

A E Crepreſents the EquinoRiall. IF O, the Meridian of the ©. . 
F, the Pole of the £quinoRiall, BH, the diſtance of the Ofrom the Meridian: 

E R, the Horizon. © 1 ©, the declination of the © North. 

, the Pole of the Horizon. RF, the altitude of Pole. 
B D, a parallel of the © declination. IF G, the Complement. 

Admit the Sun at H, be diſtant from the Meridian B 45 and be then in o Gemini, 
where his declination OH is 2041 4/ 22/, which being taken out of the Quadrans 
F O, go", there remains F H 694 4& 38”, which known, we have in the Triangle 


F GH theſe three parts. | 
1 TheſideFG 384 28” &. 
2 Thefide FH69 46 3& 
} The included angle G FH 454 
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Then I fay, 
As the Radius go deg 10,000000 
I To the Tangent F G, 38* 28”, [ 9,900086 
che Co-fine of the angle F 45, 9.349485 
To the Tangent of F K, 29* 197 36”. 9,749571 


Then from FH 69* 4& 38”, 1 dedu&t FK 29? 199 3& and there remains K H 
40* 27” 2. then I ſay again. / 


4s the Co-ſine of F K 29* 197 36” 9,940437 
- J the Co-ſine of E.G 384 28- 9,892745 
So the Co-ſine of KH 40% 27 2// 9,881 365 
To the Co-ſine of GH 46* 53/ 25”. 94834673 


The Complement whereof NH 43* & 35” is the altitude of the Sun above the 

Horizon. 
3 If the Sun be in the Southern Signes A, > 27> > =, X, 

Suppoſe the Sunn the Winter ſeaſon be ia the oppoſite point to the former, viz. 
in © 2, having onthe contrary 20* 17 22” South Declination, and be alſo 45* di- 
ſtant from the Meridian, as before, therefore in the Oblique angled Triangle F G H 
of the annexed Diagram we have given. 

G 


\ 


Ve 


28 HanxMoNncon CorriesTE: 
1 Toe SideF Gi 32, 28. 


2 The Side F B, nic* 147 22”. 
3 The inc aogle G F H 454 
Then the Analogie is 4s before, 
As the Radius, 90*, 
1 Yo the Tangent of G F 384 28-7; 
$50 the Co-line of F 454, 
To the Tangent of F K 2g* 197 46”: 9,749571 


From FH 11c* 137 227, IdeduRt FK 29% 29/ 36”, and there reſts K H 8c 5 3/ 
46”. then. 
As the Co-ſine of FK,25*19/ 36, 9,9404*7 
PAL the Oo-ſineof F G, 384 287; 9.893745 
$0 the CoMine of KH $8of* 57/7 46, 9,199275 
To the Co-fine of GH $14 49/ 51”: 9,152583 


Whoſe complement H N 8* 1& 9g is the Suns Altitude required. 

The like is to be obſerved of the C and other Planets ahd Starrs, for having their 
diſtance from the Meridian, and their declination by the x 3 Chap. following, the 
Worke will be the ſame, as before. 


ILL 1 w 


CHAP.” X1..' 


{t \, Having the Altitude of the Sn, 'hi Diſtance from the Meridian, and De- 
fiobsy >» 4Aſ  clination, to find his Azimoth.. ; | 


"or, Fat T* Azimuth, or Latitude cf the © from the Meridian,is an Arch of che Ho« 
: ryw% % $—- 
\. # 


rizon intercepted between the Meridian, and che vergcall tine by the 
Cr pnnnend in the former Schemes/ by the angle L'G N, or Arch 
LN. ; —_ 


In the firſt Diagram of the laſt Chap. I ſay, 
As the Sine of CH 5 24/ 13", | 9,925 563 
To the Sine of the angle F 30*; | | 9,698970 
oe 0 10,000000 
» Tot Sine of the angle C 36* 247 19! # | $177 3497 
A he Sins fFGH ref nw es rv yu. 
s the Sine © $3" 257, 9,863 | I it', 9,99 
To the = why wa. F 45"; Neb ory 


© 
-. »Y 
-+calt lh ” 
14 CF ,ud8tor 
"Ml >” 


So the Sine of FH 6g* 46 38” 9,972367| So FHioir37 22 9,972367 
To the Sine of the angle G 65* 21/ 1/7 9,958502] To C, 42* 5/ 30” 9826282 

Therefore in the firſt Example, the Azimuth of the O's found to be 364 24 17. 
In the ſecond, 65* 21” 1”, And in the third, 424 5/ 36” 


[I 
ns _ _ — — 


CHAP. XII. | 
Having the Elevation of the Pole, and Declination of the Sun, to finde the 
tume when he will be due Eaft, and Weſt. 


N the ſecond Variety of the 9 Chap. the Complement of the © Declination F H 
is 69* 46 38”, and the Complement of the Poles Elevation F G 38* 287. Hence, 
the angle G F H (which is equall to the Arch of the Equator A O) is to be 
ſought, therefore I ſay, 


As 
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_ 


Asthe Tangent of FH, 694 $-e, 

To the Radius, go*; 1% — 

So the T of F G, 384 28, ' | 9, goenbs 

To the Co-liine of the angle F, 724 58” 56”: 9466382 

Whoſe Com lement O FE rr of giveth 1» &' &/ 
and fo long's i cfrer 6 in the monitng op Yyopemakrrnoe Eaft, and before 638 
nght, when he ile due Well 
CHAP, XIII 


Having the Longitude and Latitude of 4 Starve, ts fonde is5 Declinatoes. 


: a D Fwy wr 
| 557 Colures. 


DEB he Sg 
FandP, les of the £qua- 
EandT \ the Poles of the Signi- 


C, the £quator. 


0, _ Place of rhe Starre. 


EK, the 


Longitude. 


K O, the Laritude . 
O N, the Dechnation, 


The firſt of Ianwarie this Year 
1650. the Declination of the 


Ple ai«4 is required , at which 
me the Longitude of the mid- 


dle and of them is 2 

5 35” Taurus, and the the Declination of the Sun 
vite23* 217 off, wherefore eu of three great Circles,we 
the Obli ve angled Tri FO, wherein is given : 

1 The fide F F, che Suus greateſt greateſt Oliquity 23% 31”. 30 

2 The fide E ©, the Com of their Latitude North $6*. 


Now) ear 


of 


3 The ang. FF O,che Complement of tha Longindeto che Quadrant 24 54 25% 


L The 


.3o Huxuonzcon - Cormesre. 


T The Operation. | I] 
Radius go? 10,000000 | Co-line EX,19" 38' 49” 9973950 
Co-fine of the angle E 34* 54 25”; 9,913856 | Co-fine E F 23% 31 30” 9,962315 
Tangent of E F 23* 131 20” 9,638820 } Co-fine XK O 664 21" 01 | 9,603252 
Tangent of E X 19? 38/ 49/ Ina! Co-fine F O 67 o 52” 9,591617 
From EO 86 & & Whoſe ON, 22* 597 8” is the Decli- 
Subſtr. EX 19 /38 49 nation of the brighteſt of the Pleia- 
Reſts X O. 66] 21 1x des, that was ſought for. 


O— — _ —_— -_— — — —_ 


— 
— 


CHAP. XIV. 
Having the Declination and Latitude of 4 Starre, to finde the Right Aſcen 


ſion, 


T the time above mentioned, in the laſt Chap. I demand the Right Aſcenſi- 
on of the Pleiades, havi obtained their Declination, we have in the Trian* 
leEFO, all the ſides given, with the angle O EF, "therefore to finde the 
angle F, the Analogze is, 
As theSine of F O 65% & 5244 - M ..9,964072 
Tee eneng E 34% 54 28”, (94757591 
So the Sine. of EO 864 of _ 9,998941 
To the Sineof the Compl: of the avg, F, 2B rg? 24.” \ 94792460 
Which angle F-38%19%:24% js equall to. the- arch CN, whoſe Complement E.N 


5 e/ 3 sthe Right-Aſcegſion of the middle and brighteſt Starre of the Pleiades. 
w > 


bd Lathe — ——— 


CHAP. XV. —_ 


Having the Declination and Wight A na 42 4 Starre, to fnde the _—_ 
3nde and Latitude thereof. . . 


Chap. having the Right Aſeation of the bright Sarre 
| Es The, on tad te Berna three] ma with the rt " 
quity iptique Z were to enquire its Longirude 
,ude KO : wherefore in the Triangle Z N E, we have (1) th angle ZE N asf 
31 30” (2) the fide EN $1* 40” 36. then I reaſon, 
As the Radius gf, 10,000000 | From Declihatzon 
Sr et LN 23* 31/30” 9638820 | No. 22" 59 8 
So the Sine of EN 51% 40 AG 9,894607 | Taking N.Z 18 51 24 
'Tothe Tangent of Z N 18* 51” 24 ; 9,53 3427 |ReſteZO 4 7 44 
Then to finde the Angle EZN, and the ſide E Z, the Analogie is, 
As the Sine of ZN 18* 51/ 24 © 9,509473 
To the Sine of the angle Z E N, 23* 31/ 30/7; 9,601135 
So the Sine of E N $1%4o/ 36”; | 9,894607 
To the Sine of E Z N 75* 40” 5”. 9,986269 


As the Sine of ZEN 234 21/ 2” 9,6011 35 
To the Sine of N Z 18* 51” 24” 9,59947 3 
So the Sine of E N Z go!, 10,000000 
ToEZ5#49g". 9,908 338 


 Whichangle E ZNis co hclngle OZ. 
_ Then to finde the Laticude O K, I fay, 


As the Sine of O K Z go”, 10,000000 
To the Sine of ZO 4 7 ad 8.857334 
x. Cocke Re EINE | potcacp 
© -» To the Sine of the Latitude OK of o” ; $4760 
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Laſtly, to finde the Arch Z K, and conſequently, the Longirude E K. 
As the Tangent of theangle KZO 75* 4& 57, 10,592625 
To the Radius go*; 

So the Tangent O K 4 &/, 

To the Sine of Z K 14 1/ 26”: 


Which being added to E Z 54* 4” 9, givethE K 5545 35”, which is the true 
Longitude of the middle and brighteſt Starre of the P/eiade, from the Vernall Aqui- 


nox E, at the time given. 


CHAP..XV1I. 


Having the Meridian Altit#de of an unknown S$tarre, and the Diſtance 
thereof from a known Starre, to finde the Longitude and Laticude of the 


unknown Starre. 


Bout the end of the Year 1577. Tycbo obſerved the Diſtance of the little Star 


in the Breaſt of Pegaſus from the of the Yalrzr to be exactly 45 

31), and by the Meridian altitude thereof, he found the Declinationto be 224 

26/ North, which given, the Longitude of the ſaid Starre is to/ be enqui- 
red;therefore in the Oblique angled Triaugle (of the annexed Diagram) F © Lis 
known. 

1 F L the Complement of the 
declination ofthe bright * of the 
Viultur 82% 8. 

2 F O, the Complement of _ 
the declination of the # the 
breaſt of Pegaſms 67* 34 

2 OL, the diſtance of them 
45% 31%. 

Hence, the angle at'F (which 
is the difference of rheir Right V® 
Aſcenfions) wilt be found 'ro be 
44% 547 33, as 1 ſhall here de- 
monſtrate. 

Sine of FL 82; % 8 9,995891 
Sine of F O 67 24 9,965824 
Difference 14 34 
I Suymme 


19,961717 


I I Quadrat of the R. 20,000000 
Baſe L O 


— 


Difference of FLandF O 
4 60 


_—_— _ —— 


| 9,699516 
* of the Difference bi 942625 


I I ] Summe | ,. 19,125731 


F. Surnme | 19,9617r7 

I I Qadrat of the Radius. ty 20,000000 

I TI Summe. To. | 19,1257 31 

1111 Quadrar of the Sine of half the __— ſought 19,164014 

Which Bi-ſeRed, giveth 224.277 15. 9,582007 
Whoſe double 44* 54 34 is the angle LF O, which is equall ts the Arch 
DE, the difference of their Right Aſcenſions, which Arch I adde to the Right AC- 
cenſion of the bright x of the Vultur 2924 35/ and the Summe 337* 29/ 34” is the 
Right Aſcenſion of the little Starre in the breſt of Peg «ſme. Yi 


\ 
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Then having the Declination of this Starre 224 26/ North, and the Right Aſcen- 
ſion 3274 29/ 34 the Longitude of the ſaid Starre, by the 1 5 Chap. will be found to 
de 18* 36 X, and the Latitude thereof 29* 24/ North. 


CHAP, XVII. 


Having the greateſt obliquity of the Ecliptique, together with the diſtance 
of the point grven from the Kquinottiall, to finde the Angle of the Tnter- 
ſeftion of the Ecliptique with the Meridian. 


N the Diagramme of the 5 Chap. we have known in the Triangle D C B. 

1 The angle D, the greateſt Declination of the © 23* 31” 20”. 

2 D B, the Diſtance of © from the beginning of V. vez. 60* cf, 

3 The Angle C go#. 

Then the Analopie is, 

As the Radius go, 10,000000 
To the Tangent of the angle BD C 23* 312 30”; 9,638820 
So the Co-lineof D B 60f, 9,698970 
To the Co-tangent of the angle DB C7754 43/13). 94,337790 


Which 774 43/ 13” is the angle of the Ecliptique with the Meridian, that was 
ſought for. 


—— 


CHAP. XVIIL 
Having the Declination of the Point of the Ecliptique given, together with 
the Altitude of the Fquator, to finde the angle of the Meridian, with the 
Horizon. | 
N the Diagram of the ſaid 5 Chap. we have in the Triangle B CM, (1) the an- 
| FEE of the &quator, 38* 28 (2) B C the Declination of 
the point given 20* 137 22”. Hence the Angle MB C is to be enquired. There- 


fore I ſay, d ut 
As the Co-ſine of BC 20*17 22”, 9,972367 


To the Co-ſine of the angle BM C, 38* 29; 9,893745 
So the Radius, go#, 10, 000000 
To the Sine of theangle M B C, 56a 337 15”: 9,921378 
Which 5634 ;/ 15 is the angle of the Meridian (or Circle of Declination) with 
the Horizon, that was required. 


——————_—_ 


. 


CHAP. XIX,. 


To findethe angle Orient,or Altitude of the go" of the Ecliptique, and con- 
ſequently the Points aſcending and deſcending. 


Irſt, we are to enquire what Signe and degree is in the Afedium Cali. 
F Admit the Sun be in © 21, diſtant from .the Meridian 3** or 454 Ad Orin, 


Right Aſcenſion © in © Ir by the 3 Chap. 57 48 6 
Diſtance of the © from the Meridian, Sa 45'/ © © 


Right Aſcenſion of the Medien Cali. 12-48 6 
Hence, the Point culminating is 1 34 55/ 8” Aries, for in the Diagtam of the 5 


Chap. in the Triangle B C D, I fay, A 
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As the Radius, 9o?, 10,C00000 
To the Co-tangent D C, 12* 48/ 6; 10,642544 
$0 the Co-ſine of the angle BD C, 2** 31/ 30”, 9.962315 
To the Co-tangent of D B 1 3* 55' 877 10,605859 


That is the 12% 55/ 8” Aries, which is the Point Culminating, the Declination 
whereof, according to the 2 Chap is 5* 3©* +5 North, which taken out of the Ele- 
vation of the Pole 51 2-7, leaverh 46* 1/ -5, which is the diſtance of the Point 
culminating from the Zenith, then according to the 17 Chap. the angle of the point 
culminating with the Meridian is tound to be 67* 5* 37”. 

Then, in the annexed Diagram,oblerve Ne 

that AT C D Z reprelents the Meri. -/* 

dian. if 

5BQ, the X&quator. $601 

P, the Pole of the &quator. »- x14 > 

H B D, the Horizon. L 15% en Ge, 

Z, the Zenith, or Pole of the Horizon. \, © "Y 
E, the Point Culminating. UWP % k. 
LP, the go' or greateſt alcicude of the *, /* \ K \ny 
Echiptique. : HA. * RY 7 \ 
F E X, a Semi-circle of the Ecliptique. > IJ 1 
F, the Poinc Aſcending.” | meg Pa il 
X, the Point deicending. | | 
P F L, che angle Orient. / 
P X L, the angle:Occident. \ 


Theſe things. premiſed, we have in / 
the Right angled Triangle ZLE, (1) \ of 
the fide Z &, the diſtance of the Point Dn 
Culminating from the Zenith- 46 1/ | 
25//"(2) the Z E L, the angle of 
the Point inanng with the Meridian, 67% 57 37”, Hence the fide ZL is requi- 
red. therefore, | Me 

As the Radius, go | _—_ IC,COOMOO 
To the fine of t angle L,E 37”: | 9,90 4.727 
So the ine 0f ZE 4644” 25/4 Ted 3 "pb 9,8 57107 
To the Sine of Z L'qr®+ 1h rp < 9,821434 


Whoſe Complement P L 48% 2 5 49; 18 The Altitude of the go* or angle at F, 
or X. fb 
Theriin the Triangle, X E H, is knawn- 
1 The angle > 48" 287.49”. 
2 EH, 43* 58 35”; 
" * 3 TheangleXHE, go\, 
Then to finde the ide X, E, the Analog is 


9 


As the Sine of the Angle EXH, 48* 2% 49/, c,$74224 
To the Sine of EH &:5@ 254117 oil 9.841585 
So the-5ine of the angle ZH E, co', , © © 1c ,000600 
To the Sine of X E, 68* 1/ 52 9,967 261 


The point of the Ecliptique culminating at E, is before found to be 12% 55/ i” WP, 
from which deducting X E, 684 1” 52” or two Signes 8 1” 52”, there remaineth the 


point of the Eelipuque Delcending at X, 54/57 f& , whoſe oppoſite point 5* 5,,/ 
16” $1, is the point. gf the Exligtique Aſcending at the ſame inſtant at F. 
Or thus, which is all one. 
As the Co-ſine of ZZ 42* z31/ 11”, 9,874224 
To the Radius go}; AÞ-+ 10,CCCCCO 
$0 the Co-line of Z E, 464 1/ 25”, 9,841 585 
To the Co-line of EL 21 58 &/ 9,967261 


Which 


® 


- 
=—y 
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Which added to the Mediums Cabs V\ 1 24 55! 8, maketh the goa > $453/1C, to 
which adding three Signes, giveth the Aſcendant a 5 3” 167 M, as before. 


—_—— tt — 
——— _ <—_— — — 


CHAP;/X X. 


To finde the Paralladticall Angle, or Angle of the Ecliptique with the Ver- 
ticall Circle, | 


lacticall angle ) is an Angle made by the Oblique cucting of the cixgle of al- 
titude with the Ecliptique, which is right, or 90g, when the ſaid circle paſ- 
ſeth through the ge of the Ecliptique, but falling without the fame irs Ob- 
lique, as the folllowing Diagram demonſtrates, where, 
D, denotes the Zenith. 
— D CB, the Verticall Circle. 
— Rb 'DEH VT D, the Meridian. 
Pd: - % T A BH, the Horizon. 


ff 4 V AE, a Semi-circle of the E- 
| cliptique. 
C, the angle of the interſetion 
of the Echptique with the Verti- 
call, which afterwards we call che 
'ParallaCticall Angle. 
In the foregoing Chap. is ſhew- 
ed how to finde the Point of the 
. Ecliptique Alcending at any mo- 
ment, in any Region whatſoever, 
and how to finde the diſtance of 
int of the Eclipuque from 
the ſame, which/being obtained, 
with the Altitude of the ſame 
, poinr above the Horizon, as is 
taught inthe 10 Chap. we may come ſpeedily to find the ParallaRitall angle. - 
Admit the Sun at C, be in the firſt point of Gemini diſtant from” the Meridian 
45* Ad Ortam,' as before, at which time the-Suns Alticude is found by the 10 Chap. 
to be 43 & 35”, and the point == yr be ee 19 Chap. is 54 53/16” Leo, from 
which point the Sun is diſtant 65* 53” 16# which known we have in the Triangle AB 
C, in the former Diagram. (1) AC 65 453/16”. (2) BC43& 35”, thents finde 
the angle A CB, the proportion 15, | 
T of A C, 65* 53*16”, 10, 349131 
Radius god; : | 10,000000 
i note & 25", ang pA VEE; -— 9,971 323 
Co-line of the angle B C A 65417 47% _* 9;622192 
Or inthe Triangle DL C. 
Tangent of D C 46* 537'25”, 10,028 676 
Radius go#; | 10,0000C0 
Tangent of CL 24* & 44", 9650868 
Co-1ine of the angle LCD 654137 47: 9,622191 


Therefore the Parallacticall angle is 654 13” 47”, there be other ways *0 finde 
the ſaid angle, but more difficult, which for brevity fake, I paſſe by.- 


k » He angle of the Ecliptique with the Verticall circle (which I call the Paral- 


CHAP 
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of the Parallax of the Sun, Moon, and Starres, 
Si: true place of a Starre is a-point of the Firmament ſhewed by a right line 


drawn from the « enter of the Earth thr the Center of the £carre, buc 
the Viſible or apparent place is d ined by a bne drawn from the eye, 
through-the Center of the Starre. 
Therefore the Parallax of a Starre, is an Arch of a great irele paſſing by the Ze- 
nith, and the true place of a Starre, namely, the Arch of the ſame Circle intercepted 
berween the true and apparent Place. 


A <cheme ſhewing what the Parallax, or Diverſicy of Aſpe& is. 


> 


— —_ — uw —— ------ - 


£ C k 
—_ M 
IT) 
—_— T My 

In this Figure, A denotes the. Center of the Earth. 

B, the Place of the Superficies of the Earth from whence the Starre is ſeeri. 

& OC, Their places in their Orbes __ Rs, 

ASC, A.®E, AC G, the lines of their true places. 

BD, BOF, and B CH, The lines'of their apparent places.  - -- 

Hence, the angJe made by the interſeRtion of the ſaid two lines through: the: body 
of the Planet is the atigle of Parallax, that's to fay, in @ the angle A:& B, which (ac- 
cording to the x 5 of the 1 of Elements) is yoke the angle C & D. In-the © the 
angle of Parallax, is the angle A © B. And in the Moon it is the angle AcB, 
OC I ne one. vi N52" 

By this it is manifeſt, that the neerer a Starre'is to the Horizon-and Center of the 
Earth, the preater is the Parallax, and hence itis, that the Orbite of the Moon being 
neereſt to the Earth, het Parallax is greateſt'and moſt perceytable, becauſe the Se- 
midiameter of the Earth beares a ſenſible proporuon to the Semidiameter of the 
Moones Orbite, though it be very lictle, or nothng at all in comparifort of the Orbes 
of h Y and the fixed <tarres, which is cauſed by the Intervall, and vaſt diſtance 
which is between them, for the Seoudigmeter of the Earth according to the Propor- 
tion of my numbers is exactly 6$ ;, which 1s its true Proportion to the Semidiameters 
of-all the planetary Orbes. \. « ITE \ 


| CHAP! "XXII. | 
To findethe Parallax of the Sun; Main, and other Planets in the Vertical 
Circle,or Circieof Altitude, 11: | | 


_— 


the ©, C and Planets above the Horizon! and in the following Book have ſhew- 
ed likewiſe how to get their Diſtance from the Center of the Earth, at any time 
aſligned, its chorefore requiſice I here ſhew how to finde their Parallax, or _ 

G 2 ty 


F* the 10 Chap of this Book Lhave ſhewed how to obtain the true Altitude oh - 
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ſiry of Aſpe&t, which I half de monſtrare both in Alritude, Longitude and Latitude: 
and firſt of the firſt, of which, fot illdſtrarion, 1 ſhall ſet down three Examples. ; 

1 The Alcitude of & above the Horizon, being 10*, and his diſtance from the 
Earth 605co, I demand his Parallax in chat Altinide and diſtance. In the former Di- © 
apram, ſuppoſe K X @ T bethe Orbe of d, wherein from X ro, I number the di- 

ſtance of &, from the Zenith X, 8&#, which done, we have in the Triangle AG B, (1) 
the fide AF 60560-(7) the fide A B 683: (+) the angle FA B £0'- Hence, the angle 
A & B, (which is equallto the Angle C @ D, wilt be ;/ 50”. 

Side AF ' 60500.0 
Side A B oy 
Symme 605686 $,782247 
Difference 60431-5 5,781263 
Tangent of $50 &/ 10070206. 
15,857449 
ſangent of 49% 5& zo”? IO0,075202 
Difference. 3/ gc// which is the angle AGB, or C D, the . 
Parallax of & in the Verticall Circle, that was required. 

2 Admit the © be Perig; and diſtant from che Zenith 77", his Parallax in that Al- 
titude and diſtance being required. His Perigzan- diſtance is 98229, which known, 
fer us repair to the premiſed Diagram, where in the Triangle A © B, we have given 
(1) the lide A © g8229. (2) the fide A B 68; (3) the angle BA © 77. Henee, the 
angle of Parallax B © A, may ſpeedily be obtained according to the former Analogie. 

Side AQ... g98229-0 
Side AB | GOS85 
Summe ' 9g$297.5 - $,992542 
Difference 98160. 5 $,99193/ 
1angent 514 30 of” | | _10,099395 
WS + 614% Þ- » be "ip Ag. I ,0g1 332 
Tags OF ERGO 10,098790 
Whoſe Difference 2 2046 the Parallax of the © required. 

Let us ſuppoſe the © be Perig- and Diſtant from the Zehith 45%. Her Perigrzan 
Diſtance A iis 387 3, Which'known, the Praxis is the late as before, for m the Tri- 
——_ C B, we have AC 3873. Ab 68; with the included angle BAT 45 
'T , | | of 


As the Summe of the Sides Ac AB 3942-5, 4,59 5661 
To the Difference 3804.5 4,5 80297 
Sothe 'Fangent of 69* 207 off +} os 10, $2776 
*.Tothe Tangetir.of 66 46/ 26 2 10,36741 2 | 
' * Reftrangle BCA ' 43 32”, which is equallto the angle G CH, the Pa- 
rallax of the @ defired- * | pi 


£ fl + Ss 
. 
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CHAP. X X111. 
Of the Parallax of the Sun, Moon and Stars, in Longitude and Latitude. 


intercepted between two great” ircles whereot the one paſſeth from the 

Poles ot Ecliptique and the true place, the other from the ſaid Poles by the 
mw apparent place; ſo that the Pardtfax of Longitude is onely the Niſcrepancie, 
or Difference of the true and apparent Place according to the Longitude of the E- 
- chprique. | 
a Pardlikx of; Latitede is:an Arch of a great Circle paſſing by the Poles of the 
Zodiaque to the apparent place of the Starre, intercepted between two Cirtles of the 
Ectiptique equally diſtant, whereof the one paſleth by the true place of che Erarre, 
and the other by the apparent Place. 


'T He Parallax in Longitude is an Arch of the Fcliptique (or parallel thereto) 


lg 
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In the Diagram annexed, ad- - 
mit C be the true place So 


Planer, R, the apparent place, 
and CRrehe Parallax of A tude 
then is the Parallax of Longicude, 
the Arch of the Ecliptique C1, 
which is incercepted of the rwo 
great Circles K Land K C: And '$ 'T 
the Parallax | of Latitude is an ,, A" 
Arch of the great Circle KIR, D & 
intercepted between I the Eclip- B —_— v 
rique, and the Prick:d Line paſ- A 
ſing by R, a parallel chertof. 
Theſe things prenuſed, we ſhall 
haſten to practiſe,and by the way 
ſhall in{erc ſome ſhort DireRt1- 
ons,to know when they have Pa- 
rallax 0f Longitude onely, and 
when Parallax of Latitude onely, 
and when Parallax both of Longirude and Latitude. 
1 If the Verticall line (or line paſſing from the Zenith to the Planet) be the Sig- 
nifer, there is then no Parallax of Latitude, but onely of Longicude. 
2 If the Verticall hne paſting by the Planer /fall directly upon the Signifer , ma- 
king thereby right angles, there 48 then no Parallax of Longicuce, but onely of La- 
tizud av 


E. 
3 If the Verticall line pafling by the Planet fall upon the Signifer wich ob- 
lique angles, the Planet then hath Parallax both 1n Longitude and Latuude. 


CE —_— 
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CHAP. XXIV. —_- 
To Calculate the Parallax, bath in Longitude and Latitude, 


B: the 20 Chap we found, that when the © is in o T, diſtant from the Merid. 


45 ad Or14, the Parallatical 1s 65% 1:7 47%, as it is repreſented in the Dia- 
_ of the laſt Chap. by the angle A C B, and becauie the Verticall line Z B, 

is upon the Eclipuque & A V, with oblique angles at C, the © hath there- 
fore Parallax both of Longitude and Laritude according to the 3 Rule of che laſt 
Chap. wherefore oo fande the Parallax of the © in Longitude 1 C, and the Parallax 
in Latitude I R. I fay, 


I 
As the Radius, go*, 10,C0Cc00 
To the Fangent of CR 2/ 2&f; 6,8-1703 
Sothe Co-ſine of the angleR CI 65*2.3/ 47, 9,522191 
To the 1angent of C ic 5g: 6,45 3394 

-” FB 
Gs thee Radius 00? LO,CCCOCO 
10 the Sine of the AngleR CI 654 134 457; 9,958083 
, SotheSin© of CR of x? TE 6,871703 
| 0 the Sigeof R Lv 5%" Þ 6,789786 


T herefore the Paraffax of the © in Longitude C1 is & 59//, and the Parallax in 
Latitude RK 1 is 7-7. 
of frer the fame manner may the Parallax of the C, and other Planets bY nd in 
ngirudeand * aticnde at any moment, in agy Region, or Laticude whatſoever, by 
obſerving the prenuiſles. nee TOY ned | 
Caar, 
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| CHAP. XXV. | 
To finde the Parallax of the Sun and Moon, therwiſe then i tanrhi in the 
22 Chapter. 


He Parallax of the Sun and Moon cannoc pollibly be obraited with more 
eaſe and dexterity, then is their taught in the 22 Chap. yet becauſe 1 have in- 
ferred a Table of their Horizontall Parallax, i ſhall bereſhew you, how that 
by help thereof, there Parallax in the Cucle of Altitude, may be found after 
another manner,by help of the Tables of Naturall Sines and Tangents. Bur I proceed 
firit to make Demonſtration. . «qui N 
| In the Dwgram annexed. 
A, repreſents the Center of the Earth. 
B, the Supetficies or place from whence 
we behold the Starre. 
A G L, the true Horizon. 
B H, the apparent Horizon. 
F, the place of a Starre. Þ, the Zenith: 
L F, the Alkmude. 
1/1: 1 [D F, the diſtance from the Zenith. 
PE, A FB, the Parallax required in the Ald- 
arg ty - rude given. 
\ According to the Examples in the 2» 
| 2. rf Chap. we are to finde the Parallax of thr 
Ai: 6 | t -L - Sun wc the Carcle of Alfitnde when he is 
aud to finde the Moons Parallax in the faid Circle when hee is allo Perig. | 
from the Zenith D 45*, therefore in this 
from the Zenith 77%, +«z.. from Þ to F. 
B A F 77*&, whoſe Sine CF is, | \.-. 97437 
Sine of the Com plement C A 13*& vis. 22495 
Sine of the Horizontall Parallax A H B 2/ 2,” Subſtr. - 691 
rf *7 5 .. ReſsBC 22426 © 
| Then in the. ReRtangled Triangle BC F, the Analogie is, 
As BC 22426, to CF ,97437-1506B CriheRadius;'ro the Tangent. of the 
C B F 434482, whoſe Arch 15 77". 2, 2&, from whieh detraQting the augle cat 
77 © it leaveth the angle A FB 27 26”, which is the Parallax of the Sun in Altiryde, 
agreeing to the Doctrine of the 22 Chap. 


— » 


In the C. 
Angle DA F, 45 '&/. Sine CF | 70710 
Sine of the Complement C A 454 o "70710 
Sine of her Horizontal Parallax AH B 6 49/.Subſtr. 1769 


Reſts BC 68941 


Then I ay, 

As B C6894, to C F 70710. Sothe Radins B.C 100000, to the Tangent of the 
angle CB F102 566,whboſe Arch is 25 * 47/ 22”, from which raking the anple C A F, 
45* &, there remains the angle A F B 43/ 32, which is the true Parallax of the C in 
her Circle of Altizude, and 15 the fame that inthe 22/Chap. 

This way 1 ſhew onely tor Variety, not that 1 would have my. Studeut apply this 
to Common ule, a5 in Calculating Ettiples, and the like, in reſpe& of the difficulcy, 
bur rather © make uſe of, that in the 22, Chap. which is altogether as exat and far 
more eaſie and expedite, being pet formed by the Canon of Arrificiall Sines and Tan- 
gente, which are inſerred in this Book, whereas this manner of Operation, is wrough: 
by the Naturall, So that Multiplication and Diviſion is here neceſſarily required, bn: 
in the other onely Addition and SubſtraRtion. 
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COELESTE: 


The Third Book : - 


CHAP. 1: 


IH E Theoricall part of Aſtronomy , (fo called #4 - 
Thewis ) is a doctrine whereby (as it were with 
Manuall Inſtruments) the Motions of the Planets 
are lively repreſented co the eye, for as in a Glaſle 
wee behold the form, faſhion, and alſo motion of 
the body,ſo may we'by thisT heoretical Dodrine, 
not onely ſee the form: and order of the Spheres 
and Orbes'of all the Planets , but alio apprehend 
moſt ſuddenly rhe. commun Accidents ot ail che 
Planets, and may thereby be able to ſalve all cheir 
apparent motions. _. 

The Subject of this Theoreticall Doctrine is 
the proper motion of the Planets and Stars, which 


we call ſecond motions , becauſe that contrary to the apparent Diurnall motions of 
the Planets and Stars from Eaſt to Weſt ( which is an appearance cauſed by the daily 
motion of the Earth) their own proper Motions , of which-wee ſhall here treat, are 
towards the contrary Part, namely from Weſt to Eaſt. | 

The primary end of this Science is to falve the Phenomena, or appearance of the 
Stars , and to finde their true places ro any time given. The ſecondary end is to finde 
out the Scituation, Order and Form of the World, and the Parts thereof. 


The Principles of this Dottrine , whereby wee come 10 ſalve the appearances 


/ 


in the proper motion of the Plancts, are theſe ſix following, 


1 That the © is placed in the middle of the World , in or about the center of the 
Wphzre of the fixed Stars, and hath no tircular motion, but centrall onely. 

2 That the primary Planets are each of them in their proper Syſtems , moved a- 
bout the © , and accompliſh their Periodicall Revolutions , moſt exactly in their de- 
terminate and appointed times. 

2 That the -arth is one of the Planets, and with her annuall motion about the ©, 
deſcribeth her Orbe in the middle between the Orbes of & and ?. 

4 Thar the ſecondary Planets are ordinarily moved about the primary Planets, re- 
ſpecting their bodies for their common Nodes or Centers. 


5 That the Secondary Planet the C is moved about the Earth , as her Center, 
where 
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where by the .annuall motion of the Earth hath not onely relation to the Earth , but 
by conſequence to the center of the whole.Sphare of the Earththy Planer. 

6 That as this primary Planet the Earch®$ environ'd with the Sphare of the C, fo 
are fome of (if not all) rhe other primary Planets, who have in like manner their 
Moons, or Concomitants ncemortieg chew 
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| 66 AQMAK:; © 14, 
That the apparent Heavens have no ſohid drbs. 


Here are very many, even to this preſent day, that ſuppoſe the Heavens have 

j ſolid Orbes, who bring ſome ſuperhiciall, an ſeeming Reaſons for their aſler- 
tions, for if (fay they) the Heavens: have! no fold Orbes, how ſhould the * 

Planets ſo ly obſerve and keep their conſtanc and regular Courſes and 

Motions in the Heavens without the leaſt jot of uncertainty, whereas if they ſhould 
move as Birds in the ayre, it could not then be poſſible in Nature, but that they muſt 
deviate from lity : For anſwer hereto, let fuch know this, that the motion in 
the Planets is effentiall, and given them of God (the Almighty Creator of all things) 
in the beginning, whereby (by the decree of un cternall Law) they are compelled to 
keep their conſtant and regular courſes and motions in the Heavens, as experience 
daily verifies, but that the Stars ſhould have folid Orbs we utterly reje& it, as not 
| probable (yea alrogether impoſlible) i» Reram Natur s, and this 7 ycbo (refelling the 
ſol:dity of thoſe Orbs we call Cceleſtiall)dorh evidently prove three manner of ways, 
Firſt, Som the motion of Comets, Secondly, from the arretracttion of the Rayes of 


the Stars,” and laſtly, from the Poſiture of the Planets, and proportion of their Orbs. 
And certainly, were their Orbes ſolid, it were impoſlible for Comets to paſſe from 
one Orbe ro another, in reſpe& of their ſokdiry, but the contrary 1s ſeene, as Tychs 
Brehe '# his own time moſt acurately did obſerve, the ſame is dayly verified from the 
lighc 


appearnce of the Starres, for the earth being placed out of the center of the 
P rie Orbes, it muſt neceffarity follow, that if their Orbes were fold, their 
light would be more dim, and their bright Rayes appear more broken and refracted, 
and hence would follow a Multiplictty of refractions, infomuch, that the Rayes of 
the Stars being toſſed from one Orbe to another , would be ſo diverſly wultipiyed, 
that in ſhort time, the Planets and Starres ſhould appear very wregular in motion, 
and in places far diſtant from their true Seates'in the Heavens, fo that in ene volution 
of this terreneall Planet we live on, there would a a wonderfull va in their 
motions and diſtances. Laftly, the noble 7 ycbo ftiading by his acurate Obſervations, 
that the Planet & in his Achromicall Poſitnres, was neerer the earth then the ©, and 
ſomerimes far mounted above him, he thought this permutation could not be poſſible 
if there were ſolid Orbes, ſeeing that the Orbe of F ſhould interſect and cut the Orbe 
of the ©, although this of Tycho holdeth nor altogether crue, that theſe Orbs ſhould 
cut each other, yet accordiug to the Genuine Hypothelis and Syſteme of the World 
aforegoing, this of T yebo is really verified in the Secondarie Planets; as inthe c, that 
moves about the Earth, who twice in her revolution interſects the Earths Orbe, and 
the like may be ſaid of thoſe Concomitants, or Guardians of h and Y,, which move 
about their Bodies, and interſe& their Orbes, as the c doth the Orbe of this Terre- 
ſtiajl Ball, and now if this be not ſufficient to prove a fluidity of Subſtance in thoſe 
parts we call the Heavens, wee muſt then conteſle a mutual! penetration of their ſolid 
Orbs, or elſe denie the motion of the Heavens, both which common reaſon tels us ro 
be impoſſible, and not to be admitted of. 


/ 
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\ CHAP. III. 
That the Sun i the Cemir ef the Viſible World. 


cleer-ſighred man,that what we ſhall here deliver concerning this pougt is nothing 

but cruth, the firſt chat eftetrain'd this opinion for reall,was Phr/ol ans ytb agoras, 

whoſe iudgment and dexterity of apprehenſion was moſt exquiſice, notwithſtan- 
ding thoſe brutith times wherein he lived, bur after Ax 1sTOTLE had drawn the 
World to favour his fond conceits, this famous diicovenie of the truth beeame to be 
eclipſed, and ſo continued for many Centuries of Yeares, yea even untill this laſt age, 
when it pleaſed God to raiſe up ſome noble and heroick wits to make an abſolure df 
covery, inſomuch that now this opinion is by all our beſt Maſters of Aſtronomy, 
granced for no leſle then truth , for as the continued obſervations of all Aſtronomers 
in all ages, do perſpicuouſly prove the ſame, fo is it moſt proper that the © which is 
the moſt worthy body of all the Planets, ſhould retain the moſt worthy place amongſt 
them, which muſt needs be acknowledged to be the Center, belides if we do but con- 
ſider, the Sphzricall forme of the World (which you may diſcerne by the former 
Syſteme) is it not then (1 ſay) moſt proper, that the © (who is the onely giver both 
of light and heat to all the Planers round about him) be 1n the Center? from whence 
he may bel? diſperſe the ſame (by ſending forth his Radiant beames) into all parts of 
the Circumference, which otherwiſe cannot ſo well be done, were he placed in the 
Circumference, or any other point without it, but onely in the middle. And laſtly, 
is it aot- moſt certain that the rwo Planets Q and 7 reſpe&t no other Center then the 
©, and ſo being placed within the Orbe of the Earth, rowards the Center, they can 
never appear to us (in this middle Planet) neither to be in), nor P of the ©, and 
this was the main cauſe that induced the Ancients to aſlign them a mean motion e- 
quall tothat of the Sun, and reter the inzquality or motion to thoſe fitivus Epicycles: 
The like may be ſaid of the other three primary Planets placed without the Orbe of 
of the Earth, though it be not ſo perceptable to vulgar apprehenſions, and for further 
proofe of this aſſertion infinite reaſons Aſtronomicall might be given, bur I paſſe 
them by, hoping that the following Demonſtratioa in this Booke, will be ſufficient 
to evince the moſt ſtiffe opinion oppugnant hereunto, therefore ſeeing the © is the 
Eye of the World, and very Fountain (it ſelf) of pure light, the Center doth of right 
moſt fitly belong unto him, from whence (one every fide)he may direftly behold the 
moſt fixed concave of all the Planets and Stars with right angles. 
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CHAF.. IY, 
Of the order of the other Spheres, 


4 : [: the following Chapters of this third Bock, u will evidently appear to every 
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whoſe Orbes are imaginane < ircles, whereon their glittering bodies move 
and wheel abour, (as 1s deſcribed in the Syſteme of the World.) Thoſe we 
call primary Planets, whoſe bodies move limply about the ©, and thoſe ſe- 
condarie Planets which turn about the primary Planets, whereby it comes to paſle, 
that beſides their own proper motion about the body of their -primary Planer, 

participate alſo of the motion of the ſaid primary Planer, which moves about the ©. 
Of this kind Þ© is obſerved to have rwo ſecondary Planets encompaſling his body, 


Tr are ſeven Planets obſervable (beſides the Concomitants of h and V ) 


which by help of the Teleſcope, are found ro be ſometime neer, and ſometime fur- 
ther remote from him. In V 1s obſerved four Stars of like kinde, which wheel abour 
his body, as their proper Center, the firſt is diſtant from him to the ſight abour 6 Se- 
midiameters of the Earth, the ſecond 8, the third 10, and the fourth ſome twenty, 
Theſe tecondarie Planets (as the Order of the other Planets is) when they are above 
hor Y are moved from Welt to Eaſt, but being under them, they are moved to the 


con- 
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contrary, as in reſpe& of the Farths Poſition , and by this meanes come fornetiume 
to interpoſe , and ſometime to be hidden of their primarie Tanets, about which 
they move. The firſt of theſe next the Center, accompliſheth irs Revolution abour 
YL. in one day 18 houres, the ſecond in three dayes 1 3 houres, the third in 7 dayes, 4 
houres, and the fourth and fartheſt from ham, in/15 dayes and 5 huures. In like man- 
ner the Earth hath one, which we call the Moone, who by reaſou of her vicinity t6 
the Earth, appears very great to our beholdings, though its probable, that in her (&Ff. 
ſhe is as ſmall in magnitude as the Companions of Rh or V ; but as ford Land & ir 
cannot well be obſerved,whether they have any of like nature about them, or no, bur 
we ſhall not at this time treat further of theſe ſecondarie Fanets excepting the « , in 
regard, their motions are not yet well known, neither by few obſerved, and therefore 
ſhall treat of thoſe obſervable, and by the way ſhall ſhew how to deſcribe the Ellp- 
ſis, wherein the Planets move, and how by the help of two Circles, it may be pro- 
jected by a neat Artifice, whoſe Demonſtration followeth in the next Chaprer. 
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CHAP. V. 
of the Elliptique wherein the Planets move, and of the projettion thereof. 


liprical, che vigilant Obſerver thereof was the admired K x yLE x, ſince 
whom it is received as a general! Truth, and though it cannor ſo well appear in þ 
Y% or 2 yetinG and 7 its very perceptable, as may be gathered from acurate 
Obſervation. In which Elliptique there 1s an imaginane point diſtant from the Cen- 
ter towaxds the Aphelion, the half of the firſt Inzquahry, which we call the Cone or 
Umbilique point, to which place the Equality of motion is referred. And becauſe the 
point of the middle motion, is diſtant from the point of the apparent all the firſt In 
Xquality, the Center and middle of the Elliptique Orbite, is placed exatly between 
the poitts of the middle and apparent motion , fo that the Center of the Elliptique 
is removed ſo far from the point of the apparent motion, as it is from the interſetion 
of the Axis of the Cone, whereby both the point of the middle motion, and the point 
of the apparent, which is the © are called Umbilique points , both which are of 
ſpeciall in the indagation of their motions. Now to finde the place of '« 
Planet in his Elliptique Kepier # Fpir. Afro. Copermie. teacheth how it bee 
obtained, but Bx:aidus (to make the operation more calie) ſhews how to ccfitinh 
the ſame by an Epicyle, whoſe motion is double to the motion of a Planet in his Or- 
bite, and ſc by the ſolution of right lined Triangles, it may be found with more eaſe, 
which way wee embrace, as very rationall , though wee ſomewhat diſſent from 
him in the Proportion thereof, for bxlr/aw imagineth the X&quation of the firſt 
part of the Inzquahty, to ariſe from, the inzquall habitude of the Elliptique , and 
Circle Equant, which is nothing but a meer ſuppolition, and Kep/er thinks it onely 
Phyficall, but 1 differ from both therein, and take the firſt part of the ſaid Aquation 
to arite from the ſame cauſe the latter doth, namely, ro emerge from the Intervall, or 
diſtance of the Conicall point of &quality from the Center of the Ellipuque, as the 
latter doth from the diſtance gf the other Umbilique from the ſaid Center, yet ad- 
mitring of Variation inthe C ircle Equant, whoſe motzon and magnitude 1s fuppoled 
to be <quall in all reſpects with that of the Epicycle, and thereby the Variation re- 
lates to the motion of the Epicycle, diminiſhing the angle of the Excentricall Aqua- 
tion when a Planet 1s in the lioher part of his Orbite, and is inclining in his Elliptique 
Path, rowards the Center, but when he comes into the nether part thereof, and be- 
gins again ro decline, and depart farther from. the Center, the Variation augmeats 
the ſaid angle by little, according to the motion of the Equant, which hath altoge- 
ther relation and dependance upon the Epicycle. Now in regard the Orbe wherein 
the Planet moves is Ell:pticall, as I ſaid before, I ſhall therefore here ſhew how the 
Ellipſe may be projected by two Circles, which way is both demonſtrative, and con- 
ſentaneons to truth and obſervation : For Demonſtration ſake, 1 have added the fol- 


lowing Figure. | la 


]: appeares by obſervation that the Wayes of the Planets in the Heavens are El- 
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In this Diagram, the pricked Circle noted with the letters BNCanHP QGHE, 
= isthe ©lliptique Orbe wherein the Planet moves, and the Circle RYLOR: is the 
hy ar 5 ply rep which is an ne , Wherein the Center of the Epicycle is ſup- 
3 poſed to be carried about,the Radius of which Epicycle is equall to the Radius of the 
Circle zquant(X K) whereunto it hath alrogether relation & dependance,& the grea- 
ter iis, the greater is the variation of the way of a Planet from the Circle, for the 
Planet being Aphelion, or fartheſt removed the ©, he is in B B, when Diacen- 
tron, he 1s in C, and when he is Perihelion, he is in B H, fo that when a Planet moves 
» from B B towards C, the motion of the Epicycle is double thereonto, but tothe con- 
trary part, that is to ſay from B,by N to Y ,as when the Center of the Epicycle is in 'S, 
diſtant from his Aphelion :0!, the motion of the Epicycle BN is 60, fo that when 
he comes to C go from the Aphelion,the motion of the Epicycle B C is 180',becauſe 
the motion of the one is double to the motion of the other, by which meanes the E- _ 
picycle deſcribes the Elliptique Orbe of the Planer, and ſerves to finde his true place 
in the ſaid Elliptique, and his true diſtance from the 4 phehon thereof. 'But for fur- 
ther illuſtration obſerve, that from the Hypotheſis of this double motion of the Epi- 
cycle, the angle B'S N is double to the angle R D S, and the angle B Y N to the an- 
gle R D Y, &c. Now becauſe the angle BSN is double to the angle R.1FS, and 
S D V is the complement to the right, (but the angle NS Y, is the complethent of 
the angle B SN to two right angles, which is the double of the angle $ D R) there- 
fore allo the angle N $ Y ſhall be the-double of the angle SD V, for the Comple- 
ment of the Double to the Semicircle, is the Double of the Complement of the i1m- 
ple Angle to the Quadrant. | 
Whea the Center'of the Epicycle is in S, the Planet is in N, and ſo the angleN BS 
H 3 's 
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is equall ro the angle B D V, and the inward angle BS N, is the double of the angle 
S D R, and fo by conſequence the outward angle N $ Y, is the double of the angle 
SM V, as before 1 ſhewed. 

Then as D Bro BR {(v#z. the Sine of the angle B D R) ſos the Semidiameter of 
the Epicycle B S, to the halte of the Subtenſe BN, oras D Bro $ B, ſo BN R to the 
half of BN. Again, x DBroBY,ſoBNRto BN, and therefore N is a point (or 
place of the Planet) in the Elliptique, whoſe Axis is BXD A B, and the conjugate 
Diameter C D I. 

So likewiſe when the Center of the Epicycle is 'in Y, the Proportion holds the 
ſame as before, foras D BisroBX,ſois Y B, to the half of BN, and comtrariwiſe 
ASDB, tw YB, fo BX, tothe half of BN, &c. r 

Wherefore (according to the 22 ofthe 6 of Elements) rheQuadrats of BR. and 
. B X hold theſame proportion one to another, as alſo thoſe that are deſcribed upon 

the lines N R, N X, therefore as the Quadrar of B R, is to the Quadrat of B X, o is 
the Quadrat of N R, to the Quadrat of N X. And as the Quadrat BR, to the Qua- 
drat B X, ſo is the Rectangle of HR B, to the ReRangle H X B, and ſo the Quadrat 
NR, to the Quadrat NX, therefore N R,N X, and C D, in the Elliprique, are leſſer 
then BR, B X, and B Din the Circle. 

Thus by aelp of the Epicycle, may the place of the Planet be found ou in its Ellip- 
tique with mach facility. 


CHAP. VI. 
of the Revolation of the Bady of the Sun, about his wwn Axs. 


T appears by the Mundane Syſteme that the Sun is placed moſt exacly in the 

Center of the Viſible World, (giving hghrt and heat to all the Planetarie Orbes 

about him) meying conti about lus own Axis, as the famous 6 /«/exs moſt 

excellently hath diſcovered, who by help of his Teleſcope did plainly obſerve the 
ſpots in the Sun, and their continuall motion abouc him, moving from the one 
Limbe of the $un to the other, in the ſpace of 1 2. 1 3. or 14 days, as Kepler faith, Eper, 
Aſtron. P ag. 514- being to the Eye ſwift in motion when they a m medio corpere, 
and ſlower when they come towards his ſuperficies ; and by conſequence it is proved, 
by the converſion and wheeling about of theſe ſpots, rhat the Sun is turned once a- 
bout his owne Axis in 26 dayes, or thereabours , which motion was altogether 
unknown to the Ancients, yea tO the famous Copermxcw, and all other, till the learned 
'Galilaw his time, but of what nature theſe ſpots are, 1 cannot ſay, onely I ſhall con- 
elude with Bulbaldus Lib 1 Cap. 8 Aſtron. Phileſ. Analogia tamen quadam ſimi- 
les eſſe videntur its, quas cernimus in ferro candenti, & exprunts extratto, ftrj. 
Huris, vehemente igni, quo ferrum incenſum Fo propulſus & 4 maſſa ſecrets. 
Poſſygns itaque exiſftimare maculas ill es ofſe fuligines * maſſa Solis vi caloris 


E— 


expulſas, quemadmodum alicubi Galilzus explicavit. 


CHAP. VII. 
Of the dinrpall reſolution of the Earth, about her own Ax#®. 


Ver and beſides the annual! motion of the Earth (which in this Book is 
cleerly proved) ſhe hath alſo a Diurnall motion about her own Axis, as Ob- 
ſervation daily and hourly manifeſts, for ſhould ir otherwiſe be, that the 
Earth ſhould not be turned about her own proper Axis ( Motu diny#o) it 
would follow, that the Stars ſhould not every day be ſeen to riſe and fer, yea thoſe 
people who live under the EquinoRtiall might then obſerve ſome of the Stars always 


Swprazerr anean, and ſome again always [nfr aterranean, which agrees not to the Phe- 
nomena 


e 


ww 
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nomena, but directly oppoleth the vericy of our Hypotheſis See Butts (aline 7 þs- 
lolaws ) De Syſfymate Mandi, Pay. 122, where he proveth. that che Earth is moved 


throughout the whole Zodiaque about the Sun , and daily about her own 
Axis, as he.there demonſtrates, to which Book I referre the Reader. 


—— ne 


CHAP. VIII. 
Of the quation of Civill Dayes, 


Shall not here ſhew the variety of opinions amongſt Authours concerning the 
Equation of naturall Dayes, and how it hath been a Point much commoverted, 
yea even of late yeares amongſt famous Schokets, and Aſtronomers of great noce: 
The Prolomaick Aquation was entertained by Aiphmſar, ( opermene,, nid by the 

Authour of Prutenick-1 ables, &-wnbold,, and generally by all- ochers, will the karned 
Tyche gave ita ſtop, who by his acurate Obſervations of Eeliples and the Moons mo- 
tions, did endeavour to make a-reſtitution, he admiring onely of the Inzquality as 
it ariſeth from the diſagreement of the EquinoRialt and the Ecliprique, which his 
learned Succeſſour Kepler in part reje&ts, and would have the faid Aquation ro e- 
m_ from the Difference berween the middle place of the Sun, and the Right Af- 
cenſ1on of his true place, which is more rationall and demonſtrative : but Pulraldis 
(whom we follow in this particular) doth herein ſomewhat diſſent both from 7 ycho 
and Kepler, for beſides the Tychonick &quation (which arifeth from the difference of 
the right Aſcenſions of the EquiuoRtiall and Zodiaque) he incroduceth alſo a ſecon- 
darie Aquation from the Inzquality of the daily Kevolutions of the Earth about her 
Axis, occafioned by the Excentricity, or Excentrique &quation, which cauſeth the 
faid Inzquality in her Revolution about her Axis, as by the Theorie of the Earth 
doth appear. Now therefore that the Aquation of dayes a—_ from theſe two 
Fountaines may be found, we are to gather the Right Aſcenſion of the point given, 
and the difference between that and the true place is the firſt part of this Aquation; 
& that we may know whether it doth augment or diminiſh the middle time, we muſt 
_— whether the Right Aſcenſion be greater or lefler then the Suns true place, 
if greater it ſubſtracts, bur if leſſe it adds to the middle time. Nextwe are to obſerve 
that the inxquality of the Earths motion about her,Axis, may either, augment or di- 
miniſh the ſame, tor in the former ſemicircle, when the Co-xquate Anomalie is leſle 
then 6 Signes, the former part of the Equation is diminiſhed, but in the latter ſemij- 
circle it is encreaſed, according to the proportion of the Excentrique Aquation. 

When the Sun enters IT his Right Aſcenſion is 57 48” &, hence the Difference 
between the point givenand Right Aſcenſion thereof, is 24 11” 54” and fo much is 
the Sun paſt the Meridian in reſpe& of the middle time, and Right Aſcenſion of that 
Arch ; but in regard the Sun is in the ſecond ſemicircle (here I ſpeak according to ap- 
pearance) the Excentrique &quation 36/ 49/ ſubſtracterh from th@ ſame, according 
to the quantity thereof,and therefore the true Xquation is but 1* 35” 57, which con- 
verted into time, produceth 6/ 2c//, which is the true X.quation of time, that was de- 


fired. 


CHAP. IX. 
of the Theorie and Mation of the Earth, 


moſt certain he is ſcituate in the very Center of the World, and 415 the com- 


Lthough its probable the Sun have a motion about his own Center, yet its 
Ao Nade of the Planetarie $ 


as'is deneaſiettony proved through- 


out this Book, and that the Earth "hh middle of the other Planets) wheel- 
eth abour che Sun, making her Periodicall Reyglytion in 365 Dayes, 5 houres,and 
49- and the other Planets, ſome in longer, and Tone in ſhorter time according to the 


Quantity 


” 
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Quantity and ay: 17 tte ood art And beſides this anauall motion of the 
Earch 1n ics own Orbite, which is Excentr one 4 ap uy any IT lkewiſe a Diur- 
nall motion abouther own Center which un p67085 ph-Arvawrn making thereby 
the Day Naturall, of both which motions 1 haye treated eJlewhere. 

Now whereas PT 0LOM1 s and other Writers begin firſt with the Sufi, as Mode- 
rator of all the other Planets, I ſhall not much digr z 08 aggh at aphering of 
any Orbicuiar motion, of the ©, keeping and xe! ining bis place as # fxed Point, 
co. Rlectine tothe pat er Ce | f the true motion of 
the Earth and other Planets may be obtained wa much Dexterity and Demon- 
ſtration. 


Planer depends upon the motion 

Es Oikos an Pol = will 

Orbes, -and Points, as are 

Dal his Motion, and afterwards 

rhe Doftrinraf Triangles, eta wg ae Irs INT. a brief 
Synopſis of the Calculation. 


A Figure of the NE of the Earth about the San. 


In this __ A, denotes the place of the Sun and Center of the World : X.the 
Center of Equant : D, the Center of the 3p Circle, or Excentrique of the 
Earths Orbite, whoſe Semidiameter D I, or DG contains r00cco. In the Perime- 
ter whereof is placed four Epicycles, the firſt in T, the ſecond in G,the third in L,and 
the fourth in K, which are there fer not to ſhew motion of the earth in 
the Perimeter of them, as prudent nity for want of other helps deviſed, but to 
finde thereby the Iaclination of the Earths Orbite, and Place of the Earth therein 
c 
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The wie ep with the letters PBQRP repreſents the Orbite of the 
Earth, whoſe Aphelion Semidiametient is marked with P D Q , the Diacentron Dia- 
metient with B D R. The true motion of the Earth in this Elliptique (being numbred 
from P) is to-be obteined by help of the little Epicycle, whoſe Center is ſuppoſed to 
be carried about in the Circumference of the pricked Circle, and the motion of this 
Epicycle, is double to the zquated motion of the Earth, though to the contrary part; 
ſo that when the Earth is Aphelion, ſhe is placed in P, the upper part of the Epicy- 
cle, but being at'B, go* diſtant from her Auge, ſhe is then in the lowelt part thereof, 
that is to ſay 12c4, from rhe Aphelion of the Epicycle, becaute che motion of the one 
is double to the monion of the other. 

Upog the point X, is deſcribed another lictle | Circle (which. we call the Equant) 
whoſe Semidiameter X V (being equal) to the Semidiameters of one of the Epicycles) 
is 16 parts, the Center of this is diſtant from D, the Center of the Orbite 1787, 
being directly oppoſite to A, the Suns place, and this Circle ſerveth chiefly to finde 
the Inzquality of the Excentri ircle , or Bi-fe&ted Excentricity , for when 
the Earth is Supra Diacentron, or in the higher Semicircle R Þ B, the variation is to 
be numbred in the loweſt Semicircle X W, but the Earth being Infra Diacentron, or 
in the nether Semicircle BQR, the variation.is co be accounted in the Semidiametrer 
of the higher Semicircle from X towards V._» /- 

In the following Diagram, .the middle motion of the Earth from: its Aphelion is 
underſtood by the angle P X H, the excentrique place by the line D N, bur the true 
ble angie DHX is the Equiniog fic iiean Anomak 

2 T is mean Anomahe. 

3 Theangle PDH is the Anomalie. 

4 Theangle H DN is the Ellipticall Variation. 

5 The angle Þ D N is the Co-zquated Anomalie. 

6 The angle O N D is the Excentrique &quation. 

The angle D N A is the Oprique Zquarion 
. the Side A N is the di of the Earth from the Sunne, 
Theſe things thus premiſed, we next come to practice, as followeth in the Synopſis 


of the Calculation. | 
A Figure of the Earth's motion. 
P 
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July 28 1650 at 1 2 noone, I obſerved the true place of the © (by help of a Qua- 
drant of 6 foot Radius) in 14% 49/1, at which time according to my Tables the mid- 
die motion of the Sun1s 1 36* 5* 46”, and the Aphelion oof the Sun'96* 247 23%, which 
being deduced-from the Suns middle motion, leaveth 49+ 3r/ 23”, which 1 number 
un the former Diagram from P the Aphelion to H,and fo much is the angle P X H. 

Therefore in the Triangle D X H, having D H and D X given, with the angle D 
H X, the angle D H X will be of 397 67: for the Analogie is, | 

As D H 1occoo, | F,00CCCO 

To the Sine of the. angle D X H 29! 31” 237; 9,803723 

So D X 1787, | f +) J,252125 

To the Sine of the'angle DHX & 29/ 67; 8,05534$ . 
From the fimple Anomalie PX H - 39% 217 224 
Subſtra&t the angle D H X m—_—— x 
Remains the zquated Anomalie © ' 38 527 17 


Angle CH N 432%..: 7 ak, , 
Inthe Triaogle D H XN. 


I 
- tb 5,000069 
wen \\ Difference 99984 4,9999 30 
Angle DHN tor 56 38 Tangent of 38* 52/ 17 9.906375 

DNH Tangent of 38 51 45 9,906276 
3 £ | 


HDN te 77. 44 2 Angle DNH 
DN Diet 0.9 22. AngleHIN 
2 | 


« Sine of the angle HND 77! 44' 2” | 94989971 
D H xococo | 500000 
Sine of the angle NHD 77* 44 34” __.. 9,939936 
Side D N 100003 5,0000L5 

From the zquated Anomalic Þ D H- 38% 522 237: -2;; 
Angle H D N ſubſtrat | 32 0138 
Reſt Co-zquared Anomalie PD N- 38 51 45- 

Ihe ner DES is found Supra Diacentron , therefore the mo- 
tion of the Epicycle N 77% 44 34” is to be numbred in the lower part of the E- 
quant from X to O, then I fay, 

As the Radius X W go% =nopoccmof} prom DX 1787 
ws CES __ Bc o86 Subſtra>t X O© x6 
So the Sine 7 34', 9,999 yore” way 
To the Arch X O 16 fre 1,194106 randy 


Now having obteined D N and DO, with the angle comprehended N D © 
(which is the Anomalie co-aquated) the angle O N D, (whuch is the excentrique X- 
quation) may ſpeedily be obteined, and by conſequent the angle D N A, which is the 
Optique Aquation, for their Proportion are alike, onely the Side D A t5 2787 with- 
Our variation. In the Triangle D N © 

Summe of DN and DO 101774 5,007637 
Difference 98232 4,99225 3 
Tangent of 704 24 7// 10,452505 
Tangent of 69 55 23 10,437121 
Dif. © 38 44 AngleDNO 
In the Triangle D N A 
Summe of DN and D A 101788 5,007696 
Difference 98214 4992177 
Tangent of 19* 25/ 52 9.547486 
angent of 18 47 50 9,531963 
Dif.  ©o 38-2 Angle D N A. 
From the angle PDN 38: 51/ 45” 
Angle D N A Subſt. 38 2 
Relts angle D AN 38 13 4; 


Angles 
Side 


= ws - 
*. BY. 
pO=- 
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| Again in the Triangle D'N A. 
Sine of the angle DA N. 38% 13/48, 99791551 
DN 1co002; | , 5,00001 5 
vine of the angie A DN 141*8* 15”, 94797592 
A N 101402: | 5,006046 


Excentrique Xquation DN O © 387 44” 
Optique Aquation D N A o 38 2 


Abſolute Aquation t 16 46 
Middle Motion of the Sun . 136 5 46 
Kquation ſubſtract i 16 46 
True Motion of the Sun 134 49. © 


Therefore the true place of the Sun the faid 28 of July 1650 at noon, was in 
14' 49/ 0” d\, agreeing to Obſervation. 


a 
a — —_ 
Gr—— — 


CHAP. . X. 


of the Theorie and Motion of the Moon, and of the various In- equalities in 
her Motions. | 


any of the reſt, yet in regard ſhee attenderh (as it were) upon the Earth, and 

giveth greater light thereon then any Planer, and alſo deſcribeth che Moneths 

of the Year, I do therefore hold it meet to place her Theorie next unto the 
Earths, (or the Suns as vulgarly accounted) according as all the ancient Aſtrgno- 
mers have done before ns , whoſe Footſteps in this particular I ſhall here follow. 

1 Now as the Earth and other Planers do each of them in their Peculiar Orbites 
move about the $un, ſo doth this ſecondarie Planet the Moon move abour the Earth, 
and ſo not onely the Earth, but alſo the whole Syſteme of the Moon iscarried about 
the Sun ina Year, and hence it is that there anſeth a threefold lInzquality in the 
Moons moyon. T he firit is Periodicall, the ſecond Synodicall, and the third annuall. 
Her Periodicall Aquation is to be obteined after the manner of the other Planers, 
for it is of the ſame Quality , though differing in Quantity, as immediately we ſhall 
demonſtrate ; bur her Synodicall 1n hath dependance upon her Elongatron- 
from the Sun, and is cauſed by the oblique; ſcjtuation and vaſt emotion of her whole 
Syſteme our of the Center of the World, for the Earth (which in her mean diſtance 
is from the Sun 1000co) is the Umbilique point of her Orbite, about which ſhe keep- 
eth her conſtant gyre and motion asthe primarie Planets do about the Sun, who is 
the Center of the World. The third Inzquakty is but ſmall, and is onely cauſed by 
the variation of the Earths diſtance from the Sun, which may ſomewhac augment or 
diminiſh the angle of her Synodicall &quation, bur 1 proceed co make Demonſtra- 
tion ſeverally of all fuch Lines, Circles, Arches, Orbires, and Points, as are needfull 
to be known for Calculating her Motion. ' 

a«The Auge of the Moon 15 a point of the Orbice wherein when the Moon is pla- 
cedzſhe is fartheit remote from the Center of the Earth, the daily motion thereof 
being C/ 47”,according to the Succeſſion of the Signes, from which point the Ano- 
mahe of the Orbite is accounted. 

2 The Orbite of the Moon is an imaginanie Elliprique Circle (like to that of the 
Earth) which carrieth the Moon about from Weſt ro Eaſt according to the ſucceſſi- 
on of the Signes,- though it is obſerved to be with ſome itregularity abour irs own 
Center, for the converſions of her Orbite are regular and made equall by che Center 
of the Circle-Equant, which is the very point it ſelf of Equality: and Fecauſe the 
Center of the Equant, is in reſpe& of the Earth, a point placed rowatds the Auge 
{v12,, in the line of the Auges) it moſt evidently ſhewes,that rhe Motion of the Moon 
in her Orbite (according to the primarie Planets) is flower when ſhe is Eopra Dia- 
centron, or in the upper part of her Circle and ſwifteit when ſhe is Infra Diacentron, 
Il 2 or 


Lthoughthe Moon be a ſecondatie Planec, and is far lefle in magnirude then 


\ 
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or the nether part thereof, becauſe (as I have ſhewedzathe Theorie of the ſuperiou! 
Flanets following) a lefſer Portion of the Orbite belongs 10 the upper: part of the 
Circle Equant, then doth-to the nether part thereof. v21 4 
4 The Etcle Equant is a little Circle- deſcribed upon the Centerthereof X, whoſe 
© emidiatnerer X V contains onely rwo parts, whereof the Radius of the' Moons Or- 
bite D A is 4047 and this Gircle ſerves to finde the variation-of the Excentrique In- 
zqualiry, which is found (as,afterwards is taught) by ppaieing Fes double of the A- 
nomalie xquated in the part thereof when ſhe 1s/Wwpra Diacentron, but in the 
upper part if ſhe be Infra-Liacentron- TOE 
5 Upon the point D, Whith is the Cehiter of the Orbjre, is deſcribed an imaginarie 
Circle, in the Perimeter whereof is placed a little *E ones whoſe Semidiameter is 
equall to that of the Equing Oper motign thereof's dvtible to the zquated Ano- 
the; being iccounted from 1, the Auge thereof, to N, &c. fo that when The is in 
the Auge or oppoſite Auge of the Excentrique, the is alwa term 1; the Auger 6f 
* the Epicycle, but being in K, go* diſtant from her Auge, is then 180* from I, 
the Auge of the ſaid Epicycle , for the motion of the one is double to the motion of 
the other. | "rx. 
_ 6. The Excentrique Zquation is ao angle at he Moon .underſtood 4u the ſecond” 
Figure following by the angle ON D, fo that the Excentrique place of che Moon is 
ſhewed by the line D N, which ariſeth from the Excentrique Excentricity D X, being 
corrected by the variation thereof. | 
- + The Optique Aquarion is an angle atthe Moone arifing from the other half of 
the bi- ExcentricieyD A, IIDE by! rhe: angle DN A, fo that the 
place of the Moon from the earth, (as mreſpe& to her own Orbice) is fhewed: by the 


line AN. And you arcito-nbte that the Summe or Aggregate of theſe two '2quations 
is called the Compound,or abſolute zquation, which is zo be fubſtrated from the 
middle wmiotion in the former Semicircle Þ. K Q, and'to be added inthe latter, as- the 
Figureirdelf demonſtrates@s..- iv 4 - | | 

8: But the Moon being' ſecondarie Planet, running'her Courſe about the Farth, 


and retaining it for hercommon Nade,'as'the priniarie Planets do rhe' Sun (who is 
the Center of the <iphifer)''it thence followeth rhar the'Moon, in. reſpe& of the & 
moved Seats of tier whal&Syſterge, muſt neceſſarily be ſubzet to a ſecond Inaquali- 
ty (as is ſaid before) becauſe the viſuall lirie of her? appearance, from A the Center 
of the Earth(which is northe Center of the Signifer) falls with oblique angles upon 
the Zodiacalt Circle, and this is very for - her viſuall' place coneurres 
with the'line of the Sun, maki Right angles with the Zodiaque, which is 
always in/her Conjunctio or ſitionwuh the Sunne , ſhe is then found to be 
alrogether void of this ſecond Ianoqualiny, ys in its following place I have ſhewed. 

© 9 Uponthe point R, is deſcribed an imagj Circle, deviſed ro finde the 

dicall Aquation of the Moon, whoſe Cemer R,'is diſtant from A the Center of the 
Eartlr $$ parts, in the Circumference whereof, moves a tkefler Circle] whoſe Center 
is noted with the letter M, which is deviſed-to findethe-Synodicalt Variation of the 
Moon. In the former, we call the angle RN M the icall Equation , and the 
ahgle R N M the variation thereof. And here note that the Synodicall Aquation 
conliſts of three parts, the" firſt part (as is deſcribed in the ſecond following) 
contains the angle A N R, and is found by giving the angle A, and the ſides inclu- 
ding it, v-z.. A'N, and A R. The ſecond the ſaid Equation doth ſometime 
adde, and ſometime diminiſh therefrom, for in the Circumference of the greater Cir- 
cle froni A by Y to M is numbred the Synodicall Anomalie, whereby the angle R N 
M is the ſecond part of the Inzquality, and in the Example following is found to di- 
miniſh the-former part. © Laſtly, to finde the variation, I number the Synodicall Ano- 
malie in the little Circle from L by Y ro O; andI finde the angle of Variation to be 
M N ©, which in this Example augments the Quantiry of her Synodicall &quation 

- according to the Proportion thereof. | 


The 
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The particular Dimenſions of the Moons Orbite, 
Stmidiameter of the Circle DY pL. © 2. 4047 
Semidiameter of the Epicycle A 


TELE rae | 13 


Aphelion YT. 4. Gr Peribelion'D Q, 
Diacentron Semidiamedient DÞ or D R. - 
1n the Curcle of ber Synodicall 
tion A M A. 
Semidiameter R M, or R A. 
in the Circle of Variation O L © 


Semidiameter M Q. 


CHAP. X1. 


A Grmelricit demonſtration of the true-motion of the Moon with an Inve- 
ftigation of her particular In-equalities by the Doitrine Ug Trigone- 
ory. 

\ Nno 1587 Auguſt 19: Ho: 1915 T dat 4 22 wT M, the Moon being, 


in the Meridian of Uraniburge, Noble 1 obſerved her in 26 23* of 7, 
with Latuude 5* 147 South. os q 


T 3 | Foc 
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the free of the Meridian of Londos and Hranibarge, is to be ſubſtracted 
5&,  neeapaty, FE BRED Ove, y] 


eofOfrog Tank,” v3 O99 ..; 4; 
Noir at 000 ; Ln Felon Fe. ( -\Þ avg 
00n 1, a 0.5 1 oh. D 1-9 
Mode Akcend aofrhe pnq1 7r- ads 6 2 
ofthe C.. N94 - 10.4 Wins fovbf. IF odgt 
YO 4 Figuren he Mao. na 
x ju © A ligot tom [hs CT 
| | 1 IM '7 
3g 1 | who _ 
0 of 
D. 
R 
A 
Rein Once tf EQ It aupberGe Agamaaiomegs e from 
PtoH46*12/4", Complandat Log 47" 56 pace ge 33D 6 
ven, Wi he ro vides D H-qo7, and D X 176, the angle aired DH X will 
1* 47 56”. 
Side D H, 404 3,607133 
Sine of the angle D XH 1331 47 56 9.858400 
Side D X 176, 2,2455rJ 
Sine of the angle D HX 147 56" $,496780 
ge PET 
le Anomalie Þ X H bin: af Wir? 
x ons , t bud 56 
Anomah L147 44 Ny 
Motion of the RE CTHN ha $3. FI , 
\ in "It "4; WICH Trang HN- SADR —_ Falk 
of DH and HN qogg»)-+ hs I. | 
4945 2,606919 _ 
TI 24 8. 1 2 g,0g0938""_ 
1 Pina ho 6 Oren HED Forth þ\ 
:: $,46-134 "Kogle DATE: a es | ; ih 
. ence t'42 9%. edi "m4 | . 
Zine 
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' Sine of the angle HND/ $8% 46348; 9 | 


DH ; : 1 , 3, 
Gine of the angle NHD gn m9, 
OT Ln T2 
Anomahe.2 
Angle H 
- » Anomakie - 

And becauſe the C is Supra Diacentron, or in the upper part of her Circle, therefore 
| number the double of the Anomalie zquated $8* 48” 16”, in the lower ſemicircle 
of the Equant, from X to O. . 

Then I fay_ 
As the Radius X W go, 
To the Sine X O $884 48” 16/7; 
So the Arch X W, 2*, 
To the Arch X O 2* 


/ 


DO 17 To the Difference 3873; | 3,58 
Angle ND O 444 22/ 26 Ergo <\So the Tang. of 67* 4% 477, Lyons 
othe Tang.of 66 2 11 10,352156 
Angle D N O required Difference 1 46 26 viz. Angle 
D N O,which is the Excentrique Xquation. 


In the TriangleD A N is given, (1) the Side DN 4047 (2) the Side D A 176, 
(2) the angle included AD N 1354 37/ 34”, therefore to finde the angle DN A, 
and the Side AN, I fay, 


As the Summe of DN and D A 4223, 3,625621 
To the Difference 3871; 3,587823 
So the Tangent of 22* 11/ 13”, 9,610475 
To the Tangent of 204 29/7 51: 9,572677 
Difference 1 41 22 AngleDNA 
Oprique 
Sine mes angle D A N 42* 41/ 4”, 9,8 31 _ 
T; | "T3. 3 
Sine of the angle ADNr135i'37 34), 5244685 | 


AN 4175: ©. 


Excentrique tion 
Opt nation 
Abfotate natiort 


Middle Motion of the Moon 

E&quation SubſtraRt 

Motion of the Moon red 

Motion of the Sun Sab 5 

Diſtance of the Moon from the Sun 2} 
Synodicall Anomalie 16 


I I'3 


| Thus is the trae place of the Moon obteined from A, the Center of the Earth, as 
in relation to her own Orbite, wherein ſhe keepeth her and umforme courſe 
by her ſelf abour her own Umbilique point. Bur ud uy ag eh Syſteme of the 
Moon is removed from the there ariſeth 16,6 Inzquality according 
to the Proportion of her di from the Jun ; for when-ſhe is directly in the line 
which paſſeth thorow the Center of the Eanth.to the Sun, ſhe is chen freed from this 
[nzquality, becauſe then the viſual line of her appearance, paſſeth through the Center 
of 
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of the ©, and falleth di Get apen oe od vehs angles (164d 


before) which is both at the ConjunRtion — _ 
ygiacall c 
of the emoved TEE 


to-fi nodicall Zquation, 1 
wir ſet down the oats Diagrams 


»: Sogn fie fake yang 


An Ioveſlig ation of the $ goed Amo of the Mow. 


inthe premiſed Diagram we have in the Triangle RA N theſe three parts giver 
1x TheSide AN 4175- 


: The Side AR 88. 


| ye ang 7118 567. 
Hence he other two angle AR cd ANR, with the Sd RN are to be 
fough c. 
Summe A Nand A R 4263, 3,62971 
Difference 4087; 3,611 
Tangent 21* 20/ 32”, | 9,591 
Tangent 20 32_10 9573570 


152 2 angle 
= 42 Rem 


Rnoefaugia ki 52 42" d 9,824483 
AN 417 3,620621 
Sine ofthe angle RAN 127 19/ 56”, 9,8 31204 
R N 4240: 3,627 342 
—_ " 
0 the angle A 424 52/ 42. 
Adding the AngleA R M'1 33% 1 24. 
Procremte the cage Rodd xg" 5 11s, 
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In the Triangle N R M is known. 
1 RN 4246. 
2 KM - 88. - 

nat M oh te 25%), 

Hence, the other two nl and NM are to be ſought. 
Summe of R N RM 4s 2,636287 
Difference 4x 52; | +  2,618257 
Tangent 2* 32/ 574, | 8.648562 
Tangent 2 26 16 44: _ 8.630532 
Aggreg 4 59 M1 SRMN 

Dif. o G12 RNM 
Sine += angle RMN&#s5g 47, 8,929838 
RN 4:40 3,627 342 
Sine of & angle NRM 1744546", $,948731 
NM 4328 : fere. 3,636235 
The fide required. 


Afterwards in the lictle Circle O L O, Tcompute the Synodicall Anomalie from 
L, by Y,; to O, 226* 58 3&7, then inthe Triangle NO M is known: (1) the ſide 
N M 4328: (2) the ſide M O 48 : (3) the angle included O MN 46 587 36. 


Summe of the ſides 4376, 2,641077 
Difference 4280; 2,631444 
Tangent of 66* 3o' 42”, 10,361929 
Tangent of 66 -2' 37% 10, 352306 


Dif. © 28 5. vizzangle MN Q, which is the Synodicall 


Tothe angle ANM. © 42 9 

A add MNQ o 28 5. 

| Abſolute Synod, Zquation 1 10 14- 

Laſtly, © bb the Anna veriatide. I fay, 


yariation. 


As the meag diſtance of the Earth from the Yun 1cocco, 5,00000 
Anal To the diſtance of the Earth@t time of Obſervation 1cog1o; 5,00393 
"$0 the Synodicall Xquations at the nah '.  $,31023 
heron woot _w_ 110 Ag 'W 8.31416 
Place of the Moon xquated. bo 35 5 
Synodicall Subſtr. 28 0 
ce of Cin her Orbite. 2 26 24 713} 


ReduRtion Subſtract. | 56 
True place of the C in the Ecliptique. 2 26 -33 - 19 


Agreeing to the efquiſite obſervation of that treſ-noble T3cho Brabe. And here 
I cannot omit to mention that notorious errour of 7h, Laxſb:rg. Precept. 7. Calculd 
Motuum C weſt. where he contends that the true place of the Moon, at' the time of 
this memorable Animadverſion, was by the Inſtruments of Tyche, obſerved in 274 
21/ Gemini, with Sourh Latitude 5* 1 37, but not in 26* 21*, or 26* 23/, as 7 che ſets 
down Lib.1. Prog ymnaſ. and Longomont. pag. 123 Aſtron. Dar. for "ith La»ſberge 
Fol. 4. Precept. 7. and Fol. 6, T heorxc., Mot. C eleft. the Sun, accor T 1cho, was 
in 44 5/ M, and his Right Aſcenſion 155* 59/,to which if there be added 291* 15/, for 
the meaſure of time 1 gh 25/, it will give the Right Aſcenſion of the Aedmm ( o/s 
$7* 14, which, with 5* 1 3/ South Latitude, giveth in the Tables of Frgiomontaws, 
the ers of the Moon in the Ecliprique, in 27' 21"7,, ſo that eng he would 
prove (though very ſimply) that Tycbo failed in his obſervation, no lefſe then a 
whole deg. or 6©/, but let us examine it thus. 


Place 
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D bh 

Places of the Sun according to 7 «bo M. | 4 5 
Right Aſcenſion of the Sun. | 155 59 
Diſtance of the Center of che Moon, *ubſtr, 69 ..47 
Right Aſcenſion of the Center of the Moon 0.23 
The Circle Adde, --08;.- 
Aggregate. - 446 *- 13 

R: A: © — *ubſtx, 155 59 

, Reſts, |, 290 23 


Which 290! 1 3/ being coverted into ume, ſheweth the ume of 7 3chbo's Obſerva- 
tion Ho. 19 214, and if we enter the forementioned Tables of Zegromemr under the 
Signe 2x with 86*12/, and with South Latitude 5* r4/, we ſhall finde it to point our 
in the Ecliptique 26* 21” 1T, which was the true place 'of the. C oblerved by Tycho, 
differing from that, which Laſberge falſly wreſts to |hus purpoſe, a whole degree, 
buc I ſhall at preſent, omit to mentzon.any,more of ; his. ablurdities, they that pleaſe 


Layſbergiane; where they may finde him 


may read hoeylades his & x amen Aſtronemue 
ſuthciently Characteriz'd. T 
CHAP. X11; 
Of the Latithde of the Moon. 


He ancient Aſtronomers {to whom 


both at the time of her Conjuntio 


the © and c, the greateſt Obſiquity of 


ters 5*17/, which variation is alfo cauſed'by the Emotion of the 
proper Seat, as hath been ſaid before; but for the Inzquality of 


haſten to practiſe. 


When the Moon is in the Syzygiacall line, or line of the ©, there .is no Synodicall* 
Kquation, but her greateſt Latitude is alwayes 54 &/,but being removed from the faid 


nn) were of opinion that 
{ the Latitude of the Moon, had onely dependance upon her Nodes, and were 
always of like magnitude & Quantlty in places equally diſtan from the ſame, 

1 LIE; Quarters, bur we finde 

by acurate Obſervations taken by Tyco, and others fince his time,” that her greateſt 
Latitude in her Quarters is more by:7/, for in the ConjunRion and Oppoſition of 
her Otbe, is always 54 ©”, but in her Quar- 

Syſteme from the 
he motion of the 
Nodes, which 7ycho and ſome of his followers do introduce, I ſee.no reaſon for it, 
neither for the Tranſlation of the whole Syſteme of the Moon from the Center of 
the Earth, which Bulraldus admits of, his ſuppoſition be 


altogether againſt rea- - 
ſon, and not depending upon ſufficient Principles, but I paſſe over theſe things, and 


line, her Latitude encreaſeth by lictle and little till ſhe come to be go" diſtant from 


the ©, which is her greateſt Elongation 
greateſt Latitude is 5* 17”. So tha 
15 177, as we ſhall here demonſtrate . 


from the ſaid line, in which Poſition, her 
t the Exceſle , or augmentation of her Laticude 


Third 


(VP 
Ex 
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Third Figure of the Moon. 


In the Diagram premiſed TKXP,repreſent the Orbe of the Moon,TSX the Plane 
of the Ecliptique, X, the Node Aſcending , T the Node diſcerting, H $ the 
Latitude of the Moon in her ConjunQions ; and Oppoſitions, 5*&/, and H Y, the 
greateſt Latitude in her Quarters 5' 17/, the Exceſle $ Y, 17”, and here you are to 
note that when ſhe is placed in either of her. Nodes, (which are nothing but che 1n- 
terſe&ions of her Orbite with the Ecliptique) ſhe is void of Laticude, bur departing 
from the ſame her Latitude , till ſhe commerh to the limits of her 
Latitude. Now ſuppoſe the C being New, or Full be diſtant, trom her South Node 
T,86*17' 1 and her Latitude be required,therefore I number the Argument of her 
Latitude from T, by P, to K, $649" 15”, and from thence, let fall the Perpendicular 
K B, upon TB, the Ecliptique, with Right angles; then in the Spharicall Rectangle 
Triangle T B K, we have known: (1) the Side or Hypothenuſe T K 86* 17 15”: (2) 
the angle KT B 5* o/: Hence, the Side B K, or angle BA K, which is the angle of 
her Latitude, may be obteined. 

Radius go#, £ 10,C0CO0CO00 
Angle KT B 5* of; 8,940296 
no ret TK86'17 15”, 9,999087 
Sine B K 4* 597 227; $,9393$3 
Or angle of her Latitude B A K. 
When ſhe is Extraſyzypiacall, 

Anno 1587, Auguſt 17. Ho. 18 32/ 26 (in our Meridian) being the time before- 
mentioned, cho obſerved the true Latitude of the c,to be 5* 14/<outh,at which time 
her Synodicall Anomalie is 226% 587 36”.Likewiſe & greateſt Latitude of the Moon 
new or full, underſtood by the angle HT S, is 5% c/, ang her greateſt Latitude, when 
ſhe is in her Quarters, ſhewed by the angle H TY, is 5* 177, the halfe difference S Z 
is 8/ 30”, with which Intervalt on the Center Z, is deſcribed a hittle Circle, noted 
withSO'Y $, wherein I number the Synodicall Anomalie, from S (by Y) to O 
2264 58/ :<&, and becauſe its greater then 1804, and leſſe then 27c4, 1 deduct it om 
270, and there remains » » 43 1” 24”, then the Analogie is, 

K 2 Ag 
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As the Radivs Z Y go#, 10,CCOOCO 
ro the Sine Z142% 17 247 9.833973 
to the ArcchZ YU ;cf 7,392145 
 Tothe arch ZI, 5/ 48”: 7,227118 
Which added to S Z S” 3c”, maketh $ I 14/ 18”, and therefore HS Iis 5 x4/ 18/7 
«then the Ana'ogie 15 the ſame as before. 
Radiis go", I ©,COCOOO 
R » Jon / . 
Sine of the angle K'T I 5*14/ 18”; 5 8.960470 
Sine of the Hypothenuſe P K 86*17 15”, . : 9,999087 
- ' , 4 - " Wa SBP 
Sine of the angle E'A K, orſideKE 5*13* 597; 8,959557 
Therefore the true Latitude of the C at the ſame inſtant was 5* 14 fere, agreeing 
tothe Obſervation of the [admired Thee. 


Mn En 


SRSP XL. 
Of the motion of the fixed Stars. 


— - 
_ 


ny yeares, but are immoveable, as Copernicus holds opinion, for Obſervations 

in all ages teſtifie the contrary, and therefore was it that Pro/ome and 

the Ancients allowed them a certain Lent and gentle motion in conlequence 
of the Signs, and by lictle and little to change their places in Longitude, which accor- 
ding to their Obſervations (vr rather Suppolitions) was one degree in 100 yeares, or 
thereabouts. The firſt obſerver of their Hon was that notable and expert Mathema- 
tician FHyp-rcl ws, who with great labour, found out their true places, and compoſed 
new Tables of their motions. BY 

Atcer him followed Zrolowis, who in'fome things correRted the Catalogue of his 
pradeceflor Hypp archi, and changed ſome of their names, as he witneſſeth, Bb. 7 
C at. 4. Atwageſti, whete he alledgerh feverall reaſons for his fo doing. 

About 940 years after flouriſhed A/baegwy, in all which time, namely from Pre- 
lone t Alb atrgrine, there is none known, thar obſerved the fixed Stars and their 
motions, but the laſt age produced more admirable and rare diſcyverjes then any had 
done before ; to paſſe by the worthy Coperaiew, Walther, Ververw, and the magnifi- 
cent Prince, the Lantgrave of ' H- ſia, all who niade many admirable Obſervations, 
yet at length appeared that noble man of 'Dewwrarke, Tycho Brohe, who to the glo 
of Art, put a Crown upon the work, infomuch'that by his incredible pains, and va 
expence of Treaſure, he by his'admured obſervations,compiled that acurate Catalogue 
of the fixed Stars, which next t9 the motion of the Sun, is the beſt foundation to re- 
ltore Aſtronomie. wa 

To paſſe by the ( himera's of Alphonſus and others, and the abſurd ſappoſition of 
Thebuh Bene ore (Who attributeth to the fixed Stars a motion, ſometime in conſe- 
quence, and ſometime in antecedence of the Signes) I next come to Copernicus, who 
admitreth of an inzquality of motion ,in the fixed Stars, and though taking away 
thoſe abſurdities of their going backward, yet neverthelefſe falleth (in my opinion) 
int9 another almoſt as bad; for he would have the Poles of the Earth to wheel about 
the Poles of the Zodiaque in the ſpace of 25836 Egyptian years, whereby the motion 
of the tixed may ſomerune be augmented, and ſometime again diminiſhed, from 
which Inzquality ariſerh che inxquall motion of the Pracefſion - of the Equinoctall, 
and of the motion of the Planets and Stars; which Coparmcres introgucerh. 

luc the late learned and worthy Frenchman, [{ſmar! Builta/ans diflents from Co- 
p-++ 1c 1 Who maketh the motion of the Stars jnxquell, by the receſſe of the Equino- 
Gall Points in antecedence, and by the turbination of the Poles of the Earth : againit 
which inzquality, 5» 944 Loh. 5" C ape2+ giveth ſeverall Reaſons, ſome whereof 1 
(hall here give you. (faith he) 

*®E:ril, chere are no obſervations of the ancient Aſtronomers, that exattly deter- 
,, Mines 


T” fixed Stars are very (low of motion, and alter their places bur little in ma- 


4 . 
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mines the places of the fixed <tars , and there having fo bad 2 foundation, « 
would be meer raſhneffe in any, to build up any fuch fabrick of turbination. 
,, Secondly, No Circular Revolution in the Heavens throughont its whole Cir- 
cumference, doth admit of more Inzqualities then one, where in the own ſemi- 
circle the motion is retarded, in the other encreafed : bur admicting of this 1nx- 
quality, (which © cpermens atrribures,) the ſimple motion 15 8Imoſt fifteen times in- 
tended and remitted,.but in other Revolurions intended but once and remitted no 
oftner. 
,» Thirdly, ſo ſmall a difference of the motions of the fixed Stars is there fonnd 
in diſtinct Intervalls of ume; that it cannot be attributed to. any true and naturall 
motion, but with great boldneſle and temerity, whereby too unadviſedly, we fa- 
ſten upon the Heavens, the fictions of our own frail aw, imperfect Intellect. 
The other reaſons which B##ra/dw bringeth againſt this fained Inzquahlity, I do 
here omit, thele being ſufficient to evince the contrarie, 1 now come to make a Colla- 
tion of ancient and modern obſervations. 

If the Obſervations made by thoſe two ancient Aſtronomers T:mect aris 'and Hyg- 
parchu may be credited, and thoſe made by / rolomie neer : co years after, we ſhall 
finde that & annuall motion of the fixed Stars was then 5-/ 2: likewiſe by the 


' obſervations of Abaceg»r1s it appears, that from the time of /r0-+m1e to the time of 


his obſervations, their yearly motion was 5c” 26, and from the ttme of P o/emzre to 
Tycho 5&! 27"), yetif we compare the Obſervations of 44.491 1m with the Cara- 
logue of their places rectified to the year of Chriſt x3&4 (which accidentally came 
to the hands of Bu 5 ds) their aunuall motion will be found ro be bur 4£” 527. 
Again taking the obſervations of the Arabian, / berrez4jhim, made in the year of 
Chriſt 937, and comparing them with their places found in the year of Chriſt 1364, 
their annuall motion will appear to be onely 45” 5/7, and conferring thoſe of 41b a- 
ter with the Perfian Tables rectified to the year 111 5, their annuall motion ought 
to be 52” 7/7, and hence we may ſee the uncertainty of ancient obſervations, yer 
thus much we may conclude of, that by comparing theſe, and other obſervations to- 
gether, their motions appear to be equall in all ages, although there be ſome diſcre- 
pancy amongſt the Oblervators, at which we need not much marvell, conſidering the 
infancie of Aſtronomy in thoſe remote Ages, when they wanted thole helps, and cu- 
rious Inſtruments we now enjoy, and therefore to rectitie their motions, | hold ir 
moſt meet to make ule of the obſervations of 7 ymech ar » and Hyppor cis ( which are 
more ancient then thuſe of / ro/emee ) and of thole made of late by 7 c/o C, abe, in 
regard there is a notable and large ſpace of time between them, io that netwichſtan- 
ding there ſhould be ſomie fallacie in thoſe ancient Animadvertions, yet the Intervall 
of time being conſiderable; we may nevertheleſle lay a good foundation of their an- 
nual motions for many fſuceceding Centenaries, neither can I vary much from that pro- 
portion that [ yeho and #ultr {dirs have alotred before me, being about- 5+. which 
quantity I retein, as moſt agreeable to Truth and Obſervation. 

The motion of the fixed Stars hei by obſervationfound to be equall, it follows 
then, that the Points both of the middle and trve mien {which ace called: Uinbi- 
lique Points) muſt needs be united and fall rogether in the very Center .oþ the Orbe, 
as you may behold in the following Figure, 1o that the Orbe of the fixed Nars is noc 
excentricall, but concenericall co the Sug 

Bur the variation of the Latirude of the fixe& Narres js not fo, perceprable 
and eafie tb be difcovere,! and found our , a5, their Longiude,,, in, regard there 
i510. ſenfible variation itt qany hundred years , 6a if wee confer the pbſervatious 
of Tycho, with, thofe taken by ? columns 1500 yea! e we hay ia ſome Mbſervations 
finde a lictle difference, bur a contradiction in , fo that we can gather ,agthing 
from the help of former obſervations to be ſufficient, whereupon ts eſtabliſh and re- 
fie rhis mutation of their Larigudes, when as they ſeldome took their, places neerer 
then ro the fourth part of a d nay main; times failed a degree from.. crutch, and 
then if we do but conſider the alt differs of mucation, which is found in diſtin&t 
Intervalls of time, it will appear but meer taſhneffe and preſiungion inany that (hall 
attempt to make a reftitution of this variation of their Laticudes ; tor my part 1 con- 

K 3 ceive 
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ceive the Revolution and Period thereof, cannot be foreſeen by man, but is onely 
known to God alone, yer thus much I may adde, that fo many fixed Stars as there 
are in —_— __ ſeverall Latitudes nl Inclinations have they,which queſtion- 
Cnc of the ſame quality and nature with thoſe of the inferiour Orbes, 

ys much inquantity and proportion. It being then ſuperfluous to adde a- 
wT corie of their particular Deviations from the Ecliptique Orbe, 1 ſhall onely 
content my ſelf with thoſe Obſervations made in our age by the never to be forgorte en 
Tyche Brabe, and therefore I refer the Reader to his Catalogue of their places, which 
l have inſerted in its proper place. 


A Figure of their motions in Longitade, 


W 


| 
| 
| 
bs 


CHAP. XIV. 
of _ oy and motions of the three foes Planets, Sarurne, Jupiter 
ars 


I i = Rigyſeee 'p nahdht ant beg forme of 
| ſtronomy Superipurs, becauſe placed & ORs the 
great Orbe of the Earth, as 2 and 7 are called Inferiours, becauſe 


placed under, or within the Orbe of the Earth towards the Center, 
to ſay bevviren the Earch and the San, who is the Center of the whole Planeraric 


Syſteme. 

G pg thee Poet (contra othe motion ofthe Earth) are accoun- 
ted to have a two or double one of Lo the other of Lati 

for as the way of the © (for {o/ Tircall iarepe& of gee nTc Pa 0 __, 
the Equator, ſo are the ways of theſe Planets to the way of the ©, 8-5 
inits proper place I ſhall deſcribe their motion in Longitude, with the inclinations of 


their 
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their Orbirs from the Ecliptique, beginning firſt with their motions , as in reſpe&t of 
Longitude,which 5 in conſequence of the $1gnes ab 0CCaſm wn Orton, or from Weſt to 
Eaſt. And whereas to us that live upon the furtace of the Earth, their motions appear 
very unequall and irregular, being to the eye ſometime dire, ſometime retrograde, 
bh ans ro {tationarie ; therefore to ſalve the Phenomena, the ancient Aſtrono- 
nomers, ignorant of the Earths motion, were forced to deviſe other helps, for beſides 
the Excentrique motion,they imagined each Star had alfo a pecuhar motion in an F- 
picyde, whoſe Center they to be carried in the Creumference of the Excen- 
trique , and ſo by help of a multiplicity of Circles and contrary motions ,(though 
altogether againſt reaſon and nature) they eame ſomewhat neer to diſcoverthe Phe- 
nomenan, as may appear by Prolcenie Lib. 3: 4-5, Oc- Almageſts, ] urbacbins m Lb. 
Theeric ar»w», 711 aften Exit, Aﬀeron. Rembold m Theoricas Funboch. Aveo", in Pond. 
Spharic. and in innumerable other Authours , whoſe Works are extant ; bur after 
the Tearned C oprrxzcres had begun ro diſcover the truth, comes that worthy Luminarie 
Kepler, who utterly rejected the fained ſuppoſttions of his Pradecefſors, and raught 
truth'to movein her own Orhbe, ſincewhort'by the affiſtance of later Obſervations, 
the Radient beams of truth itſelf are more refplendent, as appears to thoſe, who are 
converſant in Ceefeſtiall Obſervations. IT - 
© 3 The Aphetion of a Planet is that poinit'of the Orbite ; wherein a Planetbeing is 
furtheſt diſtant from the ©, and Center of the World, and is then ſloweſt in motion, 
infomuch that from this point the diſtance vf a Planetis reckoned, to finde there- 
by rhe Inzquality of his motion, ſo” that the Arch or drſtzmee of a Planer from this 
point, is called the Anomalie of the Orbite, whole uſe is afterwards ſhewed. 

'4 Theſe three ſuperiour Planets Þ Þ and'& are each of therttmoved in their pecu- 
liar Orbites from Weſt to Eaſt, equally about the Center: of the Circle equant, ma- 
king their ſeverall Revolutions as tolloweth: © 


Years D, Ho. / 
h. 29 174 4 58 
Sa -- guſt 24 +88 
& I 321 22 J2+ 
u 


5 The Center of the Equant isa point inthe line of the Auge or Aphglion, namely 
| between t he faid Nvge and the Center of the Excentrique bems exacthydiftant to far 
from the Center of che Excentrique towards the Aphehon , as the © is from the ſaid 
Center the Perihelion, as in the following Figure P Qisthe line of-the Avges, D,the 
Center of the Excentrique, A, the place of the © , and X the Center of the -quant, 
which laſt two points are alike diſtant from D, the Center of che Orbite. 

6 The Orbirte of a Planet is an Elliptique Circle, wherein the Planer keeps his con- 
ſtant courſe and motion, though with ſome Inzquality, becauſe the converſions of 
their Orbites are obſerved not to be zxquared to their own Centers, but to the Center 
of the Circle Equant, which point is marked in the following Figure with the letter 
X.the Semidiameter and motion thereof being equal to the Sermdiameter and maribn 
of the Epicycle. : x 

7 Upon the'Center Equant is deſcribed the Circle Equant, whole circumference: 
15 note&with the letters V W V, which ferveth chiefly to finde the variation of the 
firſt Inzquality, for in the Diameter thereof V X W is numbred the variation from 
the Center X, (which is the point of zquality) upwatds towards V, when a Planet 
is Infra DNiacentron, but on the contrary, it is accounted downwards when a Planer 
is Supra Diacentron, the motion thereof being double to the motion of the Planet in 
his Orbite. 

$ Becauſe the Center of the Equant is towards the Aphelion, or Auge of the Ex- 
centrique, it neteffarily followeth that a Planet moverh more {lowly when he is Supra 
Diacentron, or in the upper part of his Orbite, and niore ſwift when he 15 Infra Dia- 
centron , or in'the nether part thereof, for a leſſer part of the Orbite belongeth to 
the upper part. of the Circle Equant , and a- greater part 15 due to the nether parc 
thereof, agghe following Figure plainly demonſtrates. 

9 Upon the point D, is deſcribed the Excentrique, which is a pricked Circle, 
whoſe Circumference ſerves to carry the Center of the Eficycle, marked with the let- 

ter 


— 
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ter Z, in the Perimeter of which-Epicycle 1s oumbred the dophls of the Ancmalic 1z- 
quaced trom 1, , which lerveth to-fipde out the true place- 6t a Vianet in bis. E14p- 
tique, and his diſtance from-the.Sun ,-,for-when a Hanet-15 exgher 10 his Auge, or ap- 
p.Þlite Auge he is found inthe point i, butwhen he is, Viecgauron beis in the point 
- N, and is then neereſt the Center of his Excengrique.,; -;}. :- eu 

10 The Excentrique place of a Planet is ſhewed by a-right kne drawafrom D the 
Center of che Orbite, to the-plicooof the Planet, as 40 the. third Figure {pllowing, is 
ſhewed by the line D N, fo that the Aquation of the Exceatrique. is the angle D.N, © 
being equall.to the angle T N R. | 

11 The place of a Planer'from the Sunisſhewes by anght line drawn from A the 
Suns place, through N the Planet to the Echprique, as inthe faid third Figure follow- 
ing is repreſented by the line A. N, fo that the Optique Equation is equall to the an- 
gle AND. | 

12 To finde the Excentrique #quation their muſt be known, (1) the motion of the 
Aphelion, (2) the diſtance ot aPlanet from- his Aphelion, (3) the quantity. of the 
bi-ſeted, Excentricity. ; the ſame are alſo given, to finde the Oprique, tion, 0ne- 
ly that part of the bi-ſeed excentricity conteined berween the Center of che. Excen- 
trique and the body of the Sun, whereas in finding the Excentrique zquation that 
part is uſed which is comprehended between the Center of the Circle E-xcentrique, 

-and the Center of the Equant, being corrected by the variation thereof. * 

13 The abfolute &quation 4s the Aggregate .or Summe-.of the Excentrique and 
Oprique X&quations, and therefore we call it the Compound and Abſolute &guation, 
or Proſthaphzreſis of the Orbite. _ | 

14 In regard theEarth is one of the Planets,and is placed far without the Center of 
the World, it from thence followeth, that the true place. of a Planet from the- Earth, 
is ſhewed by the viſuall line paſſing from the Center of tbe/Earth, through: the. body 
of the Planet to the Ecliptique, 1o that the Angle of this ſecond Inaquality' js to! be 
underſtood in the third Figure following, by the Angle A N S, which Angle is leaſt 
in Saturn, greater in Jupiter, and greateſt ot all-in Mars, Which is cauſed by their un- 
equall diſtances trom the Earth. * \' 

15 To compute the rrue place of a Planet from the Earth, the, Parallax of the 
Earth» ogy ro be known, to finde which thele three parts are to. be given, (1) the 
Diſtance of Phinet from the Earth, (2) the Diſtance of the Earth from the Sun, 
(3) the angle included, which is the Diſtance between the place: of the Earth, and 
place of a Planet from the Sun. | 
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In the premiſed Scheme, the outermoſt Elliplis repreſents the Orbite of RV or &, 
whoſe Center is marked with the letter D, and the Diametralt line of the Auges, with 
the letters P D Q, paſling from P the place of the Aphelion, to Qrhe place of the 
Perihelion, which lineexactly bi-ſeRts the Orbite into two ſemicircles, equall in the 
Quamiry and Celeriry of che ſame-parts. 1 | + + 

The innermoſt Elbpſis marked with the Jenters SY LT; is the Orbite of the Earth, * 
the Center whereof is noted with R, by which the Diametient line paſſeth from <, 
the Aphebon;to L, the Perihelion. vs 4 

A Table of the particular Dimenſions of the ſeverall Orbites of 
Saturn, Fupiter, Mars, and"the Earth. :' | 


Det { hb: | & Earth 
Semidiarheter of the Circle D Z or D G. l952500 $22CCC/1520 ICCOOO 


Semidiameter of the Epicycle Z P,or B G.| 799, 4) .Z20| 16 
W*> equalizeth/XV ,or:XW in the Equant| 790 1320/ 6 
Bi-ſeted Excentricny D X, or D A. 54800 25230! 14105) 1737 
0 3 \ , | | 
In the Ellipſis. | 


Aphel. Semidiametient'D P equal to D Q.'95 3290 522320152500] 100016 

Diacentron Semidiametient D B, or D R. 951710 5216$0 151 hw 99984 

16 The Nodes are two Points in which the Plane of the Ecliptique interſe&s the 
Orbite of the Planet in places oppoſite by the Center of the Sun, as in the third figure 
following, where T E K repreſents the Plane of the Orbite, and T X K the Plane of 
rhe —_—— which interſect each other in the points T, and K, oppoſite by A, the 
Center of the ©. | 

17 The Argument of Inclination is an Arch of the Orbite intercepted between 
the Node Aſcending, and the place of a Planet from the Sun, being numbred in con- 
ſequence of the Signes, as in the third figure following, K is the Node Aſcending, L 
the place of the Planet, therefore K L is called the Argument of Inclination. 

18 The Circle of inclination 3s a great Curcle about the Sun in the Sphare of the 
fixed, falling right upon the Ecliptique. 

19 The Inclination of a Planet is an Archof the Circle of Inclination comprehen- 
ded between the Ecliptique and the Center of a Planet in his Orbite , repreſented in 
the forementioned Diagram by the Arch X L, which is greateſt, when a Planer is gc4 
diſtant from his Nodes being then in the limits of his greateſt Latitude B E, and here 
note , that the greateſt lgchnation is in R 41680, in Y 1 2424, and in © 496. 

26 The excentrique place of a Planet in the Ecliptique is that very point of the 
Orbite, whereon the Circle of Inclination comming from the place of a Planet in his 
Orbite, falls thereon with right Angles, as in the torementioned Diagram, L is the 
place of the Planet in his Orbite, from which the Circle of Inclination paſleth, and 
talls upon the Eclipuque at X with Right angles, ſo that X is the excentrique place of 
the Planet in the Ecliptique. | 

21 The ReduQtion is. nothing but the Differerence between the Argument of 1n- 
clination and the excentricall Longitude, that is to ſay, the Difference of the two Ar- 
ches of Orbice, and the Ecliprique, intercepred between the Node and the Circle of 
Inchnations, as in the third Scheme following, where it is underſtood by the Diffe- 
rence berween K Land K X. : | 

22 The Curtation of a Planet is a little part cot off from the line of his Intervall 
or diſtance from the Sun, agreeing to the Sagit of Inclination,as in the forementioned 
Figure A L is the diſtance, or Intervall given, A O the Diſtance Curtated, and there- 
fore O L is the Curtation it ſelf. 

23 The Latitude of a Planet is an Arch of the Circle of Latitude, intercepted be- 
tween the Fcliptique andthe apparent place of a Planer, or it may better be under- 
ſtood 1n the forementioned Figure by the angle L $ X, which is the angle it elf of 
the apparent Latirude. L CHAP. 
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CHAP, XV. 


A Geometrical Demonſtration of the rue motion nf Saturn, Japiner and 
Mars; according t0 the Dofdvide of Trigonmerrie. 


vedin h in 26* 24 Y, having 2* 27 South Larmuce, ar which ume is given, 


The true place of the ©. * : k 4 22 
The Diſtance of © from the Earth. 98455 

Middle motion of h. S---4 
Aphelion of H. | | 3-25 
Node Aſcend. h. 29,1 39198 
Aomahe of H. 4-12 


Firſt Figare of Saturn. 


. Nno _ lanuary 15 at 4” 55/ { Merididvs Londinenſl) noble” Theks 0bies 


A Synopſis of the Calculation. 


In the Excentrique Circle, HQP,I compute the Anomalie of the Excentrique from 
Þ,the Aphelion, to H, 1 31* $& 22/7, whoſe Complement is the angle DX H48” 3/ 
18”, which given, we have in the Tri D XH, two other parts namely fr 
952500, infDX 54800. Hence the angle DH X will be found to be 2* 27 10” 
for, 

As the Side D H 952500, $I $,978865 
To the Sine of the angle D X H 48* 7 38% 9,871486 
So the Side DX 54800, 4,738781 
Tothe of the angle DH XR 2 » ut: $,631402 


Simple Anomale P X H. 
Angle DHX, webſtr. 

Reſts Anomalie Zquated. 
Motion of the Epicycle IH N 
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In the Tug DH N. 


Sumime of D H,and HN 4h $,979225 
Difference 951910; $9 ' 5,978505 
Tangent of 50+304% 487, ro,084102 


Ta ngent of of 5o 28 ©; 


$782 
$ Mao 48. viz. Angle H N D. | 
ayes 48. hs res» EE 


Sine of the angle H N D 100" Y 48” 9,991976 
Side D H 952500; 5,978865 
Sine of the angle N H D 78* 58/ 247, 9,991 906 
Side D N 952346: $4978795 
D / i 
Anomalie Xquated P D H, 129 '29 12 
Augle H DN, Adde, Y 2 48 


Co-#quate Anomalie Þ D N 129 32 | 
In this Example H 15 Infra-Diacentron, therefore I reckon 784 2/ 24 (being &- 
quall to the Angle LHN inthe Epicycle) in the upper Semicircle of the Equant 
from X towards V, v4. i the point Q. 


Then lay, ; 
As the Radius X V 90 X 10,0eco00|[ T,nhY 54800 
To the Sine X O 787 $8” 24”; 9,991907] a ade X O 775 
So the Arch XV 790, 2,897627 "DO 55975 
: 8895 2 
To the Arch X O 775 2.8895 24 
In the Triangle D NO. 

DN 952346 As he Sum of DN & DO 1007921, 5,003426 
DO 55575 given. be the Difference 896771; 4,952681 
AngleND O 129* 32 &f ;Tangent of 25*14/ oc”, _ 9,673274 

| Toke S ngemef.on 44 55 9,622529 
Angle D N O required: TH Difference 2 29 5 viz. Angle DN 


O, which is the Excentrique &quation. 
Then in the Triangle D AN is given, (1) the SideDN, 952346, (2) the fide 


DA 54800, (3) the _ included A D N 5o* 28/7”, then to fiade the Angle D N 
A, and the fide A N 


As the Sum "ON & DA 107146, .$,003093 
To the Difference 897 546; - 45953954 
So the Tangent of 64 46” o”, 10,326725 
To the Tangent of 62 62 7.44 C.. 10, 276686 
T Dif. Ga 38 16. WG. | Vt Angle DN A, which is the Optique 
,#quation. . 
Sine of the angle D A N —_— 53/ 44, 9,902943 
'* vide DN 9523463 : $,978795 
S;ne-of the angle AD N 1298 32* 0”, 9.88719 ; 
Side AN 91 8427: | _  "$1963Cg5 
| D d iii 
Excemtrique Xquation. g's 
” 54 wn Xquation. 2” © 38* 16 
ſolute Aquation. 1 7” 230 
$72-Þ — -- £5298 
Middle Motlon of ya Ps «2 
Aquation SabſtraQ- F - 


Motion of h from © in hes Orbite. ! 
Node Aſcend. of þ Subſtract. 3 
Argument of Inclination. «38 6 v9 
Whoſe Complement to the Curcle is 2 
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To Calculate the ReduRtion, I ſay, 


As the Radius gca, 10,COCCCO 
To the Co-ſine of the greateſt Inclination of Rh 2* 2&/ 3&7; 9,999584 
So thegT angent of the Compl.of his Inclination 774 5 / 45”, 10,668658 
» To the Tangent of the Argument reduced 717" 537 3: 10,668 242 
Whoſe difference o/'42// is the ReduRtion required. And here note that the grea- 
teſt ReduRton of h is 1/ 4”, which happeneth when he is 454 diſtant from hisNode; 
therefore (doubling the Argument of Inclination) the Analogie may be thus, 
As the Radius go?, | 10,000000 
To the greateſt ReduRion 1 41”; 6,689714 
So the Sine of 244 & 15, 9,612843 
To the ReducRtion'required 42” as before: 6,302557 


Note, 


If a Planet depart or move from either Node towards the Limits of his greateſt 
Laticude, the ReduCtion is to be ſubſtrated from the place found in the Orbite, bur 
if he depart from the Limits, and a h towards the Nodes, the Reduction is to 
| be added, for ſo the Summe or difference will be the place in the Eclipuque. 

As in our Example Ris paſt the Limit of his greateſt Larigude, and is approaching 
towards his Node, therefore the ReduQtion is to be added. 


| S:. as i 
Place of R from © in his Orbite. 2 20 20 
Reduction Adde. 42 
Place of Rfrom Oin the Echptique. I 21 2 
Which deducted from the © place. - 10 a3 |." 8 
Leaveth the Anomalie of Commuration. 0. 19 | 
To finde the Inclination of his Orbite from the Ecliptique, repreſented in the fe- 
cond Figure following by the line X L. 
In the Spharicall Tri X K L, is given, (1) the Hypothenuſe X L, the Argu- 
ment of Inclination 774 5 3' 45”, (2) the greateſt Inclination E B 41680 (underſtood 
by the angle X K L) then the Proportion 1s. 


As the Radius K E; 90", I ©,CCOCOO 
To the greateſt Inclination E B 41680; 4,619928 
So the Sine of K L757 537 45”, 9,9902 36 
To the Side X L 4075 3: 4, 6x01 64 


Which is the Inclination agreeing to the Common Radius 9525co, but whereas 
the diſtance of Þ frum the © 918427, is to be pur for the Radius, X L will be bur 
29296. 'For, 

As D L 952300, 5,978865 
To AL 918427; 5,962045 
S0 L X 40753, h 4,610164 
To L X 392g6: 4,5943244 


The Diſtance of H in his Orbite from the Sun being given, with the Inclination of 
his Orbite from the Ecliptique, the Diſtance corrected by Curtation may thus be 


found. 
In the ſecond Figure following. 


Hypothenuſe A L 9184272 FSumme 957723 — — 5,981239 
Inclination XL 39296\% 2 Difference 8791 31 5944953 
Aggregate 11,925292 

Diſtance of R Curtated A X 917585. * Semiaggregate 5,962646. 
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Second Figure of  Fupiter, 


of the ſecond Inequality of Saturn, erifing from the Annuall mo- 
| | tion of the Earth. 


At the time of this Obſervation the true place of the Sun from the Earth is 10* 54 
227 21”, and his Diſtance from the Earth 98455, which known, we have in the Tri- 
angle A N $ of the premiſed Diagram three parts given. 


rt AN g15585 © Sum of AN, and A S 1016040, 6,006911 
2 AS 98455 = Difference $191 30; $,913357 
2 AngleNASgu 51/199 Tangent of 43* 34/ 2c”, 0,978 346 
angant of 27 29 16: 90,884788 

Angle A'N S required. Dif. 6-5 4 viz ANS, Whichis 


the Parallax of the Earths Orbe , or the Difference , which is the Difference be- - 
tween the true place at A, and the apparent at S, the Earth being here at the time of 
his Obſervation to be ſubſtrated from the place ſeen from the Sun. 


D / MH 
Place of R from Qin the Ecliptique. $: 3x7 ©. 2 
Parallax of the Earths Orbe Subſtr. __ 
True place of R from the Earth. 9. 35: 298% 


L 3 Third 
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Third Figure of the Saturn. 


To finde the Diſtance of Saturn from the Earth, 


Sine of the angle AX S 64 544, E 9,025283r 

; Side A S 98455; | 4,993238 
Analogie:< ine of the angle X A.S 92* or/ 1gf, 9,999460 
Side S X 927727: $,967417 


To finde the apparent Latitude of Saturn from the Earth, 


In the Triangle of the former Diagram X L S,the ſides are given, viz, $ X 927721 
X L 29296, an | 


As the Side X S 927721, 5,967417 
To the Side'X L 29296; > 4.594344 
So the Radius go#, | ; To,g00000 
To the Tangent of the angle X S L 2, 25” 32”: 8,626927 


And becauſe h is going/from his Node O__ T, and #paſt the Limir of his 
greateſt Latitude, and approacherh cowards his Node Aſcending, therefore his Laci- 


tude is 2* 25/ 32, South Deſcending. + 
To finde the apparent Latitude of Satarn otherwiſe. 
In the preceding Diagram, the greateſt Inclination of the Orbite ofhREis 24 zo 


0” (which in our Dimenſions a 41680 parts) which known, the Incligation of 
the intermediate parts of his Orbite may be gotten, and conſequently his Latirude. 


Radius K E gcq, 10,0C0Q00 
Sine of theangle X KL :* ;of 30/7; 8.641124 
Sine of KL 77a 53/45”, 9,990236 
Sine of X L 5427 57; 8,631 360 


V hich s the Inchnation. 
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Sine of Elong. h ftom O81. z/ 35, 9,994692 
Sine of the Anom; of Commutation 924 517 19%; 9,999461 
Co-tangent of Inchination 24 27 9, 11,368223 
Co-tangent of Latitude ,2+* 25” 33: 11, 272992 


Whuch is the ſame, Asbefore. 


_ 
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CHAP. XVI. 
of the Motion of the Star of Jupiter. 


Nno } 5 33 <eptembgr 8 at 8: p. m<in the Merid. of Kranibarge, (but in the 
Meridian of Londex at 7". 10"). 7 xcbo obſerved Y in the 1 34 56 of P, with 29/ 
South Latitude, at which time the place of the Sun from the Earth is 1 54 18/ 


23” ©, and his Diſtance from the tarth 99669. The middle motions of Y be- 


ing then as followeth. 
F | $ D / h 
Middle Motion of V. jt & In 
Aphelion of V. NU : a 2" g9-: 9 
Aſcend. YU. 3 5 -24 26 
Anomalie of V."' 3-23 35 © 
Firſt Figare of Jupiter. | 


' 


A'Synopfis of the Calculation. 
In the premiſed- Diagram (fitted to the middle motions given) the Anomalie of 
V 7* 22 35/ , is numbred from P to H, namely underſtood by the angle PX H, 
which knuwn, we have inthe Tri XD H, three given, (1) the Side DH 
522000, (2) the fide DX 25230, (3) the angle D X H 67% 25/ 0”. The angle DHX 


deing required. 
SideD H 522000, $,717670 
Sine of the angle D X H 67* 25/ of; 9,965353 
Side D X 25230, 4,401917 
Sihe of the angle D HX 24 337 28”: $,649600 


Sunple 
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D / 4 
Simple Anomalie.P X H. 112 25 © 
Angle D H X Subſtr. 9''iJ3". 28 
Anomalie Equated P DH. 110 8: Ds 
Motion of the Epicycle I $ N 220. 3 4- 
In the Triangle D H N. 
vumme of D Hzand HN 22320, $,717927 
Difference 521680; T) $,71 7404 
Tangent of 69% 58” 28”, | 10,438323 
Tangent of 69' 57 7: . .10,437799 
. CAngle HND 2139 55 250 
Erg6.4, age HDN o©o 1 44 
*ineoftheangleHND 339% 55% 35% 9.208531 
| Side D 1 522000; | $,717670 
Sine of the angle N H-D go* 37 4, 1 9,808529 
SideD N $g21757: $,717468 
wy D 4 if 
Anomalie equated P DH, LO OT 
Angle H DN Adde. MY PRC ' PU 


Anomalie Co-zquated P DN 110” |, 21, 53. 

V being found in the Diagram to be Infra-Diacentron, I therefore account the 

Exceſle of the motion of the Epicycle above-180*, vs. 40* 3* 4”, in the higher 5e- 
micircle ofthe Equant from X to O, then I ſay, 


As the Radius go", 1099990 IT DX 252: 

To the Arch X V 220; _ . 2,505T*C f Adde X O 206 

So the Sine of X O 46* 3' 4”, 93393529] py 55436 

To the Arch X O 206: 2,313679 4 
In the Triangle D N ©. 

DN $21757 Summe of DN and D O 547193, $,7381 39 
DO 25436 >given \ Difference 496321; $,695763 
Angle NDO n16f 2/ 51/7 Tangent of 34* 58/ 33”, 9,844836 
angent of 32 23 49; 9,802459 
Angle D N O required. Ang. DNO 2 24 44 The Excentri —_ 
Alſo in the Triangle D AN is given, (1) the Side DN 521757, (2) the Side D 


A 25230, (2) the angle A D N, 69* 57/7. Hence the angle DN A, and the Side 
A N are to be ſought. | 


Summe of DO N and D A 546987, $,737982 
Difference 496527; 5,695947 
Tangent of 55 1 26”, TOLFFIF9 
Tangent of 52 12 45: fl I0,113124 
Angle UNA 2 38 41. The Optique Equation. 
Sine of the angle D A N 107* 24 12”, 9,979649 
Side DN 521757; 5,717468 
Sine of the angle A D N 69* 57% 7, 9,972853 
Side AN 513656: 5,710672 
Us D / # 
Excentrique Aquation. 2 34 44 
Optique'&quation-/ -- | 2. 38 4r 
Abſolute &quation, 5.13 25 
D / H 
Middle motion of V. 10 © | Har 
4quation Subſtract. | 5, 13 3x 
Moton of from © in his Orbite. 9. 35....8 46 
Node Aſcend. Y Subſtr. | 3 5 24 26 
Argument of Inclination. 6. . 19 
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To finde the Reduction, I ſay, 
As the Radius 9goÞ, - | | L0,000000 
To the Sine of the greateſt Reduction of V 3/7; * 6,162696 
So the double of the Argument of Inclinat.\39* 28” 28” / 9,803275 
To the Reduction of Þ required 19/:' " $,965971 


And becauſe % is departing from'his' South Node, and approaching towards the 
Limits of his greateſt Pacitude , therefore ( according ro the former Rule) the Re- 
duction is to be ſubſtraced from his place found in the Orbite. 


- 


s D Os HH 

True motionvof Y from © in his Orbite. 9 25 '$ 4o 

Redu@ion *ubſtract. | . 19 

True motion of V from © inthe Edliptique. 9 25 $ 2 

True mocion of © from the Eatth. ©; 4 

Anomalie of Commuration. $ | 20 10 - 
T&12; To finde the Inclination of V. 


In the Rkftarigle Spharicall Triangle X K L (viz. of. the ſecond Figure of %) is 
given, (1) the Hyporhenuſe K L 19* 44/ 14” (2) the Side E B 12424 (viz. under- 


by the angle L K X.) Therefore T ſay,” | 
Asthe Radws K E god, | 10, 000000 
To the greateſt Inclination E B 12424; 4,094261 
Sothe Sine K L1 14 : n | mY) 4 | R 9.528540 
[To the Inclitiariod of XL pyet” .! 1 3 >, | 2,6228or 


But whereas A X is to be pur for the Radius, the Tadlindtion X L will be bue gr 29, 
for as the common Radiant b OOpRS 22000, 1s ts the Radius AL 513656, fo is 
the inclination 4196 , iq the Inchnation required X L 41 29. 

Now having found lus Inclination, and his diſtance from the © in his Orbire, the 
faid Diſtance is to be corrected by Curtation. 

In the third Figure following. 
ett HINOINg Summe $17785 m—_— 5,714149. \ 
Inclination LX. 4129 ECENTE FOG F 27 mmm $,707167. 
| Aggregate 11,421 316, 
Diſtance of V curtated 51 3629 Semiag. $,710658, 


Second Fignre of - Jupiter, 


of 
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Of the ſetond Inequality of Jupiter, which depends wpon the 
Annuail motion of the Barth, 


In this ſecond Theorie of Y, the outermoſt great Circle repreſents the great Orbe 
of the fixed Stars, the next greater Circle having the letrers PNQ Þ athxed, is the 
Orbite of Y, and the third and leſſer Circle $ RT $ denotes the Orbite of the Earth, 

.wherein from R (by Z) to $, I compute the Anomalie of Comnmtation 260* 1&/ 2 
from which taking the Semicircle RZ t $0f.there remains the Angle $ A N $64.10). 
which being known, with the two ſides conterminate, viz. AN 513639, and AS, 
99669, the Angle A N $ (which is the Parallax of the Earths Othe) will thence be 
found to be 11* 11” 9”: for Amloger'y I fay, 

As the Summe of the ſides ANand AS 613 zo8, 

To their Difference 41 3970; 

So the Tangent of 49* 54 59”, 

To the Tangent of 38 43: 50: 

- Summe 88 38-49, viz angle AS N: the angle of Elongation. 


Difference 11 12 9. w3.angleAN 5: the Parallax of the Earths 
Orbe. 


| SD 
Place of from © in the Ecliptique, repreſented by the line. 9 2x 
Parallax of the EarthsOrb ANS (equal to the angle BNX) Subſtr. 2 at 


by 


Place of from the Earth-ſhewed by the hine SN B. 9 13 
# - bird Figure of J upiter. 


o* 


To finde the Diſtance of Jupiter from the Earth, underſtood in thu 
Figure by the line XS. 


Sine of the angle AX S 11*11' gf, 9,287784 

Side A S; 4,998 560 

Sine of the angle X A S$041& 2”, 9,993573 

Side X $ 506231: 5$,704349 
Which is the Diſtance of V-from the Earth in rgſpe& of the Ecliptique, but the 
true Diſtance is ſhewed by the fide SL. L 
- 

”. 
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To finde the Latitude of Jupiter, ſeem fromthe Earth, repreſen- 
ted bythe angle X SL. 


In the Triangle S L X is given, (1) SX 506231, (2) XL 4130. Hence the angle 
[, S X is demanded. 


ASX S 506271, 5,704 340 
ToXL4129; 3,61 5803 
So the Radius go?, 10,000000 
To the Tangent of the angle L.SX 28/ 3”; 7,911454 


Therefore the Latitude of Wis 28” 3/7 £outh. 


Otherwile, 


[n the Diagram prefixed, the greateſt Inclination of the Orbite of VBE is 14 21/ 
5c, and the Argument of Inclination K L1g# 44 14/7, which known, the Inclination 
of his Orbite X L, and conſequently the angle of Latitude X S L, may ſpeedily be ob- 


teined. 


I 
Radius go, 10,000000 
Sine of the angle X KL 19 21/ 5&7; 8,37661 5 
Sine of K L 194 44/ 14”, 9,528540 
Sine of X L 277 38”: 7,905155 
Which is the Inclination of V. 

I 
Sine of the angle of Elongation 88 38/ 45”, 9,999879g 
Sine of the angle of Commuration $0! x07 2”, 9,993573 
Co-tangent of Inclination 27/38”, 12,094832 
Co-tangent of Latitude 28/ 3”; 12,088 526 

The fame as before. 


CHAP. XVII. 
of the motion of the Planet Mars, 


Nno 1587, January 15* 15" o/ (being reduced to the Meridian of London) 
that noble Lord of Knudſtrop; Tycho Brabe obſerved & in 4* 2' =, wah North 


Latitude 3* 1 3/, Tycho ## Epiffolts ad L andgr avium Haſſie, 


Mr ——_ Ce to nm omg —_—_ — 


At the time of this Obſervation. 
$ D i t/ 
The true motion of the © is b®-! 75 :: 0 
The Diſtance of © from the Earth. 98461 
The middle motion of &. $74 &.... 
Aphelion of &. 4.. 380 43 2 
Node Aſcend. &. t;- 36: 33 20 
Anomalie of 6: _Z40{ AFS: M17 
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Firſt Figure of Mats. 


Q 


In this Diagram I number the Anomalie of & from P to H 64 7/ 40”, whoſe Com- 
plement 193% 52/ 20”, is the angle D X H,which given with the Side D H 152049, 
and the Side D X 14105, the angle D HX will be 34/ 3”. 


Side DH 152040, $,181958 
Sine of the angle D X H 1734 52/ 20”; 9,928 352 
Side D X 14105, 4,149373 
Sine of the angle MH X 34/ 3”: 799 $767 
Simple Anomalie P X H, 6 Þ# 40 
Angle D H X Subſtr. 34 3 
Anomalie zquated P DH. —_ 
Motion of the Epicycle I HN, | NS 
| In the Triangle D H N. 
Summe of DHand D N r52g0o, | 5,183270 
Difference 1 51 580; 5,190642 
Tangent of 5* 33” WW . | $,988347 
Tangent of 5 31 37: 8,985715 
Aggregate 11 '5 14» viz. Angle H N D, 
DiErence 2 6 viz. Angle HD, 
Sine of the angle HN D 11 5/ 14”, 9,28 2985 
Side DH 152049; 5,181958 
Sine of the angle DHN 1684 52/ 46”, 9.285274 
Side DN 152492: 4$,183247 
- D / 4 
Anomalie zquated P DH. s- 34 29 
Angle H D N Subſtr. " Ms. 
Anomalie Co-zquated Þ D N. s 30 3% 


In the former Diagram & is Supra-Diacentron, therefore I number the motion of 
the Epicycle 11* 7/ 14” in the nether part of the Equant from X to O, then I ſay, 
A 
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As the-Radms god, 10,0c0c00 fl. »Y 
To the Arch X W 460; 2,662758 SobA X © _ 
So the Sine X O 11* 7 14”, 9,2385274 ln. 4 
| Reſts DO 714016 
To the ArcchX O 8g: 1,948 72 
In the Tri DN 0. 
DN 152492 | Sammeof NandD © 166568, $,221435 
DO 14or6 given-\ Difference 1 38476; 5,141 374 
AngleDNO x5 2: 37 -ams nm 14 11” ;, 11,316330 
: angent of 86 2: 11,2 36269 
Angle D N © required. Angle DNO © 33 294 The Excentrique Xquar 


Again inthe Triangle DN A, we have known, (1) the fide DN 152492, (2) 
the fide D A 14105, (2) the angle included 174* 28” 23”. Hence the angle DN A, 


and the ſide A N are required. 
Summe of D'NandD A 166597, $,221666 
Difference 1 38 387; 5,141094 
Tangent of 24 45” 48” 5, 8,63 3670 
Tangent of 2 17 46: 8,603099 


Ang. DANg 3 347 ; | 
Ang. DNA o 28 2 Y Vx, the Oprique Aquation. 


Sine of the angle DAN 5* 37 34", $,945428 
Side DN 152492; 5,18 3247 
Sine of the angle ADN 51 gx” 377, 8.982689 
Side AN 166526: 5,221508 
D Fi f# 
Excentrique Aquation. * 23 287 
Oprique Aquation. ": a” 
Abſolute Xquation. I 5: --_- 
$ D e ” 
Middle motion of & | 5 4&4ii90 4 
Aquation Subſtract. I 1 32 
Motion of 4 from ©in his Orhirte. $54 49 10 
Node Aſcend. & SubſtraRt. = 
Argument of Inclination. &. - & Is Fo 
To finale the Reduition, and to obremn his true place in the Ecliptique. 
As the Radius go', I | 10,COCCCO 
Ta the Sine of the greateſt ReduRtion of & Fa ; ; 6,408299 
50 the Sine of the Puble of the Argument of Inclination, 34" 31 40”, - 9.753434 
To the Sine of the Redaction required 3&7; | 6,161927 


Which Redution is to be added to the Place in the Orbice, becauſe he is depart- 
ing from his Limit,and 1s going towards the South Node. 


SY (DT. 4 
True motion of © from ©in his Orbite. 5 2 149 10 
Reduction Adde. . 70 
True motion of & from © in the Ecliptique, $./...3 409 .4© 
True place of the © from the Earth. .-- 40 -42< 
Anomalie of Commucation. gs. 34S: * 


To compute the Inclination of the Planets. 
In the Sphzricall Triangle X K L, ofthe third Diagram of &, is given, (1) the 
Hypothenuſe L K 72* 44 1, (2) the angle E K B, namely underſtood by the lide 
E B 4916. Hence, to finde X L, the Analogie is, 


As the Radius K E gos, 10,000000 
To the greateſt Inclination E B 4916; 3691612 
So the Sine of K L 92* 447 1&7, 9,979989 
To the Sine of X L 4695: 2.671592 


M -2 Which 
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Which is the Inclination agreeing to the Common Radius 152040, but becauſe 
his diſtance from the © 166536, is to be pur for the Radius , the Inclinati on is but 
5142. Having then found his. Inclination, and his diſtance from the © in his Orbite, 
we arethereby to finde his diſtance Curtated. 

| In the third Figure of &. 
Hypothenuſe A L 16653625 Summe 171678 —— 5,234714- 
Inclination X L 5142 \@ Difference'1 61 394 — 5,207887 
RY Aggregate 10,442601 
Diſtance Curtated A X 166456. Semiaggreg. 5,221300 


Second Figare of Mats. 


of the ſecond Inequality, call'd the Parallax of the Earths orbite.” 


By the former Praxis, the diſtance of & from © (repreſented in this Di by 
the ide AN) is 166456, and the diſtance of the Earth from the ©, und ood by 
the fide AS, is 98461, which known, I number the Anomalie of Commutation from 
R (by K) to $ 151* 58/ 20”, whoſe Complement 28* 1/ 4c is the angle S A N,then 
having theſe three parts given, we may (by the ſolution of the ſaid Triangle) finde the 
other three parts, namely, (r) the Parallax of the Earths Orbe A N $ (being equall 
to VN Z) (2) the angle of Elongation A SN, (3) the lide $ N, which is the diſtance 
of & om the Earth. 


Summe of ANand A S 264917, 5,423109 
Difference 67995; 4,832477 
" Tangent' of 955* 59/10, 10,602781 
Tangent of 45 48 5: 10,01 2149 


CASN 121 47 15. Angle of Elongation. 
Angle) ANS 30 11 5. Parallax of the Earths Orbe. 
Sine of the angle AN $S got x1/ 5/, 9,701 386 
Side A'S 98461; . 4,99 3264 
Sine of the angle N A $ 28* 1/ 40”. 9,672005 
©deNS 92070; 4,963023 
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S D "a 

Mee pon Cn the lineANS.5 3 49 4© 

Parallax of the E DANS ENV C0274 

True place of & from the Earth, ſhewed by the line SN V. 6 4 0.45 
Third Figure of Mars. 


To finde the angle of the apparent Latitude of Mats, repreſented in this 
Figure by the angle L.SX. 


Radins K'E go?, | 10,000000 
Sine of the angle L K X 14 51/ 4//; $,599224 
Sine of K L 72* 44' 10”, 9,979980 
Sine of L.X 1* 46 &*: $.489214 
Sine of the angle ASX 121% 47 15”, 9,929423 
Sine of the SAX 284r' 407; 9, 672005 

nt wm 1 rpotSeedth fl 11,510558 
Co-tangent of the angle of Latitude L 5 X 3* 11” 45/7: 11,253140 


Or inthe Triangle L XS, the Analogie may be thus. 
As the fide X $, is to theſide XL: fois the Radius, to the Tangent of the angle 
LSX. 


————— ————_ 
Re | ——— > ——— 


CHAP. XVIII. 
of the mition of the two inferionr Planets, Venus and Mercury. 


F* two Planets Venus and Mercury we call Tnferiours, not that they are 


inferiour in Luſtre or Beauty to the Superiours, bur becauſe they are placed 

next the Center, and keep their | gyre, and motions within the Orb 

of the Earth,as the other three do without, and-above the Orbe of the Earth: 

Hence it is that theſe two Planets (ny to the ſuperiour Ones) are not viſible ro 
us, when they are conjoyn'd in one and' the fame line, which paſſech through the 
Center of the Sun to the Earth, whereby the acceleration and retardation of their 
motions, 
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motions, which in their Revolutions they are ſubjeR to, are not ſo perceptable and 
eaſie-to be found out, as in the ſuperiour Planets, yet nevertheleſſe theſe {like to the 
other Prunarie Planets) move about the Sun with Excentrique motions from - him, 
and are ſwift.in motion when they are neex:the Sun, and flow when they are remote 
from him, according to their Poſition in reſpe& of the Earth. The brighteſt of theſe 
is Venus, who 15 placed next within the Earths Orbite, and above the Orbite of Mer- 
cury, (who is the neereſt Planetto the Center, ſo that the greateſt Digrefſion of Ve- 
nus trom the Sun muſt needs appear to the Eye: r greater then Mercurie, in reſpect 
of the large extent of her Orbite, and therefore it is that Mercury (becauſe of the 
parvity of his Orbite) is always (from the Earth) beheld neer the Sun, as the follow- 
ing Figure expreſſeth, inſomuch that he is ſeldome ſeen, whereby his motion for 
want of Obſervations in all the Parts of his Orbite, could not be rectified, nor found 
neer the truth, till of late years, and though the learned Kepler deſerves much praiſe 
for his indefatigable pains in the reſtauration of Aſtronomy, yet for want of ſome 
Obſervations of his true place, when he was m Lonea 50/4, he fell ſomewhat ſhort of 
truth ; bur of later years, Obſervations have in part ſupplyed that Detect, for upon 
the 7 of November 1631 Sry/o nove, at 10» 28 A. that reverend French-man 
Monſieir Geſſende, obſerved Mercury to paſle under the Sun, by comparing which 
with ſundry other acurate Obſervations, 1 have endevoured to make a reſtitution of 
his motion. Now for the Quality of the motions of theſe two Stars, they are natural- 
ly like to the ſuperiour Planets, differing __? in Quantity, and therefore it would 
be ſuperfluous to ſet down all that 1 there delivered concerning the firſt Inzquahty, 
nevertheleſs, I ſhall again make Demonſtration of the ſecond Inzquality cauſed by 
the Earths motion, wherein the Proceſle of the Calculation is ſomewhar different 
from that of the ſuperiour Planets. 


A Scheme ſhewing how the twd Planets Venus and Mercury are moved 
within the Orbe of our Earthy Star, toward the Center, 


By this Figure you may plain| 
—4 Eee. ſee boke t ws Plans Dove 
M5 \+ - withinthe great Orbe of the Earth 
*\s towardsthe Center, and why the 
or Digreſlion of $2, from the 
.. , - © cannetexceed 2$6 nor Mercury 
207,908 Angles A'N:$, and A 
; repreſent, whereby: they can- 
not be obſerved from the Earch 
, never0-be.in [Jorg of the ©, in . 
regard of theEarths ſcituation with 
out there Orbites, _,,.. _ -, 
| The Proſthaphareſis, or Xqua- 
tion of the' Orbe of 2 gr ?, (con- 
trary tothe ſuperiour Planets) is 
an angle at the Earth, comprehen- 
ded between the line of the ©, and 
the place of a Planet in his Orbe, 
underſtood in the former Figure by 
theangle AN@,or A N 7, which is nothing elſe bur their apparent Digrefſion from 
the line of the ©, as the Planet is beheld from.N, the place of the Earth. 
But the Nodes of theſe Planets differ not in Quality of their motions from the ſu- 
periour Planets.; and the Inclination of their Orbites and Latitudes from -the Earth, 
be alſo much alike. | 


® 7 03} 
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A Table ſhewing the particular Dimenſions of the Orbites of Venus aud 
Mercury in ſuch parts, whereof the Radins of the Earths = # 100000, 
p- 2 C 
Semidiameter of the Excentrique Circle D zorDG| | $ | 
Semidiameter of the Epicycle B G or Z P. MM "= 
Which in the Circle Equant zqualizeth X V. - H 
Bi-ſeRted Excentricity D X or D A. 500} $130 
In the Ellipſis. 
Aphelion Semidiametient D P equall to D Q. 2 
Diacentron Semidiametient D B, or D R. ® | —_— 57 


In this Figure,the outermoſt Circle repreſents the great Orbe of the Earth,and the 
Ellipfis within the ſame, having the Letters P BQR affixed, is the Orbiteof 2 v7 2, 
whoſe Dimenſions are notified above in the Table: 


| CHAP. XIX. 
of the Calculation of the true motion of the Star of Venus, 


Nno 1 587, January 15 4" 407 P. M. noble Tycho- obſerved'$ in 16! 55/x, 
with 24 39/ North-Latitude. Fade Pag. 56 Epiſtol arum. 
For the difference of Meridiatts between Londen and Kr anibnrge is to be ſub- 
ſtracted 50/ therefore the time in the Meridian of London,was Jan. 15% 3 50/7, 
at which time, G 5 
S D 


The true motion of the O'is —_: > 
Diſtance of the © from the Earth. 98454 

Middle motion of 2. "os - $6 8 
Aphehon of 9. =—_ 4&6. 17-0 
Node Aſcend. Q. S- 19 IL I 
Anomalie of 9. 5 a 8-6 


Firſt 
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Firſt Figare of Venus. 


WV, 


An Inveſtigation of the firſt Inequality of Venus. 
In this Scheme I number the Anomalie of 2 from 6 Oy T) to H 1574 29 &, 
whoſe Complement is the angle QX H 22* 31/ 54/, which being known, with the 
including fides, D H 72304, and D X yoo, the angle D H X will be foundo' g/ 7. 


DH 72304, 4,859162 
Sine of the angle D X H 22 31* 547; 0.583418 
DX 5oo, 2,698970 
Sine of the angle D X H o' gf 7”: 7,423226 
Simple Anomalie ÞP X H. 1574 & & 
Angle D X H Subſtr. gi 2 
Anomalie #quated P D H. 1579 138 59 
Motion of the Epicycle. 314 37. 5%. 
In the Triangle D H N. 
Summe of DH and H N 72307, 4.859180 
Difference 72301; | 4,359144 
Tangent of 22% gi” et 9,621148 
Tangenr of 22 40 *51 _ 9.621112 
45 21+ 5 N D. 
7%: c © opangleS} DN 
Sine of the angle HN D 454 2r/ 5&/, 9.852238 
 \D H7523048 44359162 
Sine of the angle D HN x1 34% 37 58/7, 9,352250 
DN 72306: 4.859174 
; D / i 
Anomalie zquated P DH. > / ae. | te. 
Angle H D N Adde, 6 
Anomahe Co-zquared. I 57 19 F; 


In 


"X 
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In this Paradigme Venus is Infra-Diacentron, and therefore the motion of | 
Epicycle is to be accounted in the uppermoſt Seviiciecle of the ne ſes 


V, therefore I ſay, 
As the Radius X'V gos, 10,000000 
Tothe Arch-X V 3 parts;' 0.477121 ToDX g$oo 
So the Sine X O 45* 22/ 2f, 9,852250 AddeXO 2 _ 
To the Arch X O 2: "+ | 0,329371 | D O 502 \ 
In the Triangle D N ©. 
Do 'Mf;- Summe of DN and D O 72808, 4,862179 
O2- 71804; 4,856149 
Angle ODN 1574 19/ 5%. angent of 114 20/ 27”, 9,702246 
JETE. angent of 1x 11 18: 9,296216 
AngleD N O required. - Angle DNO-o 9 9. The Excentrique &- 
quation. 
In the Triangle DN A. 
L 
Summe of DN and D A 72806, 4,362167 
Difference 71806; 4,856161 
Tangent of 98* 39/ 327, 10,697743 
Tangent of 7g 50 19: 10,6917 37 
Angle DNA © 9 13- The Optique Equation. 
Il 
Sine of the angle DAN 157* 9 52, 9.588930 
Sine of the angle ADN1g57 19/ 57; 9,586154 
Side D N 52306, 4,859174 
Side AN 71845: _ 4,856398 
| = i 
Excentrique Aquation, o 9 9 
que &quation. 9/0 
Abſolute £quation. o 18 22. 
g D b i 
Middle motion of 2. 3 2. 38 43 
Aquartion SubſtraR. 18 22 
Motion of $ from © in her Orbite. 3 11 20 33 
Node Aſcend. Subſtra&. "WH 
Argument of Inclination. o 28 29 21. 
To finde the Reduttion. 
As the Radius gof, 10,000000 
To the Sine of the greateſt ReduRton 3/0”; 6,940847 


<9 the Sine of the Double of the Argument of Inclinat. 564 58 42” 9,923484 


To the Sine of the ReduRion required 2/ 31”: £7 6,864331 
Becauſe 2 is departing from her North Node, the Reduction is to be ſubſtratted 


from her place in the Ordite. 
"=. 
True motion of 2 from © in her Ordite. 3 1 '20 23 
ReduRion SubſtraR. 2 31 
True motion of Q from © in the Ecliptique. 3 1 17 51 
True place of the © Subſtr. 10 $5 19 :36 
Anomalie of Commutation. gs. $8:.36 


To finde the Inclination of the Planes. 


In the third Figure of 2 we have in the ReRangle Spharicall Tri XKL two 
parts given : (1) the Hypothenuſe K L 28 29/ 21”, (2) the Valor of the angle L 


KX underſtood by the bide BB) 4oby, the hls LL Doing rogues 5 
py 
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: Asthe Radius KE yo), I ©,00CC00 
To the Sine of the greateſt Inclination E B 4264; 2,629817 
So the Sine of K L 28* 29/ 21”, 9,67891 2 
To the Sine of X L 2034+. 3,308 329 


But whereas the diſtance of $ from © 71845, is to be put for the Radius, the In- 
clination X L will be but 202r. For, : 
As 72304, bears Proportion to 71845, the ſame Proportion bears 2034, to 2021. 


To finde the Ditance Curtated, of Venus from the Sun. 
The diſtance of. 2 from © onipicry) lard? oor abr 5, and the In 
nation of her Orbite 2021. Hence, he is thus 
clination of her Orbite 202: mo b-I >, | 
Hypothenuſe A L 91845 2 FSumme '' 73866 .. 4,868445; 
Iaclination XL 20214 2 Difference 69824 oy 


9,71 2950 


Diſtance of 3 curtated A X 71$17- 16 4,856225 
Second Figure of Venus... 


Of the ſecond Inequality of Venus, cal d the Proſthapherefis, or Parahiax 
of her Orbe. | 


In this Diagram I number the Anomalie of Commuration x 554 58/ x5, fromR 
(by H, to N, the Complement whereof is the angle 5 A N 2441” 45”, which known, 
with the tide A'S (the diſtance of the Earth from the ©) $3454, and the fide A N 
(the Diſtance of the 2 from ©)7 1817,the ſide S N(the of 2 from the Earth) 
and the angle A'S N (the Parallax of the Orbe) may thereby be found according to 
the following work. 

Sum of A Sand AN 170271, $5,23114% Sine of the ang. ASN 41* 4&/ 2, 9,82269} 


Difference 266 37; 44425485). .. 1 Side A.N; 4,856225 
Tangent of 77" 59/ 7, - , 19,671974 Pine of the ang.SAN 24 1* 45”, g,609809 
Tangent of 36-19 5: _ 9,866319C © SideSN 43989: 4,643341 


Angle ASN 41 4o. 2- which is the Parallas of the Orbite of &, in reſpe& of the 
I P 


Earths extracentrical! poſition at $. A lace 


Haxwonicen Corresrs. 585 
DEW: 4206 


Place of the © from the Earth. "Ha 

Parallax of the Orbe, Adde. Cm IL 

True motion of 2 from the Earth, 'at 16 5g 38. 
Third Figure of Venus. 


= 


Q, 


To finde the true Latitude of Vetws from the Earth. 


In the Triangle $ X L, we before found X'S to be 43989, and X L, to be 2621, 
from whence the angle of Latitude X $ L is required: therefore the Analogie 5, 


ASX S 43989, 643341 
" ToLX 2021; 22305565 
So the Radius go!, 10,000000 
To the Tangent of the angle 24 37/ 50”: $.662224 


Which 2* 37/ 5o'/ was the true Latitude of ® from the Ecliptique, in reſpe&t of 
the Earths ſcite at S. The faid angle may alſo be found by the Inclination, as 1s ſhew'd 
in the ſuperiour Planets, which way (becauſe I follow it in the Book) I ſhall here 


for variety ſake, inſerr. | 
Radius T E gf, 10,000000 
Sine EB 34 227 50”; $,77061 3 
Sine T L 284 29/ 21”, 9,678512 
Sine LX1* 30 427:  .. $,4491 25 


Sine of the angle of Elongation A S X art ac 2, 9,822693 


; Sine of the of CoOmmunaſiony? AR 24%1! $53: 1 9,600809 
/ ,, "Co-tangent lackaation AX Mat a2: 11-1 12n,5 FO(rg , 
Co-tangent of the Latrude LS.X of 397 50977) | 1. ,- i 149648 


. 4 ' 
: 
. % 1 w 4 


N 3 Cnar. 
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© CHAP. -XX.-/ 
A Demonſtration of the trut motion of the Star of Mercury. 


N the year 1481, October 224 5%* 25” A.M. (being reduced to the Meridian of 

London) Bernard Walther obſerved (at Noranberge in Germame) that 4 was more 

Eaſt then H, namely, much about the Quantity of the Moons Diameter, having 

abour the ſame Latitude with Hh, at which time the place of the Sunne from the 
Earth is 74 53/ 29// m, and the Diſtance of the Earth from the Sun 98980, alſo the 
place of H is 1841 5/ 9 &, with 24 17”, North Latitude. 


At the time of this Obſervation, the middle motions of y are as followeth, 
DD - \@ ' 
Middle motion of ?. 3 9 39 39 
Aphelion of 2. 8 9 26 
Node Aſcend. ?. I 9 31 
Anomalie of *- T © 8 


A Synopſis of the Calculation: 


In the premiſed Diagram, I number the Anomalie of ® from P by T to H, 2104 
18/ 504, whoſe Complement to the Circle is the PXH 149% 41” 1&”, which 
given, with DH 38:40, and D X 8r 30, the angle D X vill be #927” For, 

i 38240, 4,58251 
Sine of the angle D X H 149* ar" 0”; 9,703065 

_ - DX 8:20, 3,910090 * 
Sinevf the angle DHX 6' gf 37”: 9,930637 


Harmonicon Cofrlesrte. 


Complement of the ſimple Anomalie Þ X H. 
Angle X H D Subſtrae. 


Complement of the Anomalie xquated PDH 


Motion of the Epicycle and the Aqunant. 
In the Triangle D H N. 
I 


Summe of D H and HN 38630, 
Difference 37840; 

Tangent of 26, 28/ 27”, 
Tangent of 25 54 11: 

Angle HND 72 22 38. 
Angle HDN - 34 16. 


Sine of the angle HN D 72" 22 w 
DH 38240 

Sine of the angle NHD 307% 3 'ﬆ, 
DN 38359: 


Conplemene of the Anomalie Zquated P D H, 
AngleH D N Adde, 


Complement of the Anomalie Co-zquated P DN. 
Infra-Diacentron, I number the Variation in the upper Semicircle of the 


149% 41” 10 


6 9 37 


143 31. 33 


D 
143 


144 


73.56 54 


4,587037 
4,577951 
9,868799 
9,8597t3 


9,979125 
4,582518 
9,980476 
4,58 3869 


4 M 


31 33 
34 16 
5 49 


Equane Xco ©, then I ſay, 
Asthe Radius X V go#, 
To the Arch X V 400; 
So the Sine X O-72* 5& 54”, 
Tothe Arch X © 382: 
In the Triangle D N ©. 
DN 38359 4. he GS 4,670904 
DO 8512 Ro 29847; 4,474900 
Angle O DN 144* 5/ 49/ 9 57 5! 9, 510524 
; II 29 26 9,314520 
Angle D N O required. DING 6 b 394. The Excentrique &quart. 
In the Triangle DN A 
Sumnie of D N and D A 46489, 4,6673 50 
ce 30229; 4,430424 
Tangent 7524 2 54/, 10,489476 
Tangent 63 30 54: 10,302550 
Optique Aquart. $ 32 ©. | 
Sine of the Complement of P A N 44% 26 11”, 9.845170 
DN 38359; 4,583869 
Sineof ADH 35* 54/11", 9,768205 
AN 321 30: 4, 506904 
D # #1 
Excentrique Aquation. 6 17 40 
—_— A&quation. 8 32 © 
Abſolute &quation. 14 "49 40 
S D # > 
Middle motion of 2. 3 9 39 39 
Xquation Adde. 14 49 40 
Motion of 27 from © in his Orbite. 3 24 29 19 
Node Aſcend. y Subſtr. L- 8. 0.84 
Argument of Inclination. "4. 


To 


Ld 


| 'L. 
58 Haxmonicon, Corltsta. 


a 
%*%® 


"To finde the Reduttion. 
As the Radius ged, RE 10,000000 
To the Sine of the pRuny ReduQion 12” 30#; 7,560635 
So the Sine of the double of the Argument of Inclination 30! 3/ 50, 9,699808 
To the Sine of the Reduction required 6/ 1 5”: 7,260443 
| C D / Ht 
True motion of 7 from Qin his Orbite 3 24 +29 19 
Reducton Subſtr- , _ - ; 6 15 
True motion of 7 from © in the Ecliptique. & >” ar 
Place of the © Subſtrads ” 3; $808 
Anomalie of Commutation. Ss 6 © 39 


To finde the Indlination of his Orbite from the Ecliptique. 


1n the Sphzricall Triangle Q XL (of the ſecond Figure following)is given,(x) the 
Hypothenuſe Q L 744 58/ 5”,( yr anglcof greateſt Inflination X Q L 6* 54), or 
the 


(in our- numbers it is underſtood EE B) 4594 parts, then to finde the In- 
clination X L; 1 ſay, | b 
As the Redius Q E g0o?, 16,000000 
To the greateſt Inclination E B 4594; 3,662191 
So the Sine of Q L794 58457, 9,984878 
To the Inclination X L 44 36 3,647069 
But putting the diſtance of .$ from the © 3 21 30, for the Radius, the Inclination 
XL wil be but 3728. For, . Þ 
| As the Common Radius 38240, kS 4, 532518 
To the diſtance of 7 from © 32130; :. ? 0&9 ; 
SoXL 4436, . KOE wt 3,647069 
ToXL 3728: | 3,571455 


To finde the Diſtance of Mercury from Sol Curtated. 


Having the diſtance of. ? from © 32130, and the Inclination of his Orþite 2528, 
his diſtance corrected by Curtation, may be obteined in manner following. 
Hypothenuſe AL 321 Summe © 25858 4,554586. 
Inclination X L. 3728 \ Difereace 28402 | nom 4,453 348. 


4x $,007934 
Diſtance of # Curtated 31913 Semiag. 4,503967. 


of the ſecond 1 fu! 


j, cabedthe Parallax of the Orbe. 


TOE EES © 16 

the: Semicircle R 
Y 18cf, Alfathe diſtance 
oft heme WAN 3 


Hence the 


10,103 


n 9.81293 
pw 7 18 43 Parallax f the Orbe: 
VE 18* 437 4" » 9,506608 
AN 2191 4,50 3967 
Sine of theangle FAN 76! 29/ 15"; | 
$N 96644: ; 698537 
Place of © from the Earth =. 7 7.53 29 
Parallax of the Orbe fubſtrac. Mu 43 41 
Place of 9 from the Earth. 6 19 9 48. 
To finde the apparent Latituile of Mercury 
nth Tringh FX Lin gen (1) 9K 9g: (3) __ Hence the angle LSK 
44985178 
34571455 
go", | 10,000C00 
of the arigic LS X 2 12) 32/ 8,586277 


Vhich is the erue of 2 hut tor > CAE thr yl ORE 
:6 be north, becauſe the Argument of his Inclination is 74* 5% 5”, for in all the Pla- 
nets. $ $$ $,$S $ 

WY ah 0123 4 5 TheLaticude s Narth. 
if the Argument of Inclination 678 : 16 11 TheLaticude is _ 
1H! 


The 
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", 


| The third Figwns of Meeruy.!/ T.% | 


JI9 . \ \ 


To fndeghe apparent Latitude of Mercury #therwiſe, 

Radius Q E 50> X 10,000000 
Sine of the angle Bs 6 it HPP 9,079676 
SineofQ L74 5857, +4 ai 9,984879 


b $1069, A b 6- 18 ef+ $11 2331001 $442 7 10196) THEG SY. 864555 

/\ - [71 &ant of Elongation 14 43% 90D, c 1,1. 0/ iyhddes 
Sia Commutangas "tg py%; 17, 075 0 7 1 oa SyBIS, 
C4-rangearot inthinacioh 44ghg87 pit bn, 11 16,63 2627 


4 97 -Co-matigent of Larmogorn* 12 52”: of $1id:() 1); nyjt3751; __ 
Therefore the latitude of 7 + 47 4 8 "25 before.” 
Bullial Dt bis =xample in Mercury (Fil 4-7 A ”, Phithilgice ) to the 


time ot cis Obſertation, he gachererh, chac 2 was ig 19/54 & Latitude 
2\15/, ant Hihz86 1,7 =, with north Laticude 2 9/:45 that © wit diftaritfrom h 54/7 
agreeing wich ny Calculation, bar differing from the* plack that tatther fers down, 
* of a Degree in Longitude, and ;* of a Dectee in 1.acrudey which is bur alircle, con- 
ſidering t ervation was made onely'dy the bare fight, forthe upparetr diſtan- 
ces being takendyeſtimation, doth make chem always appear teſſe thek they are, in 
reſpe& of the ciraimradiancy and explication ot char Rayes, whicty berry Gr at all 
conſidered by the-Obſervaror, produceth a little difference, yet!pdt 1&much, as to 
make any ſenſiblealceration, neither can 1 queſtion the Oblervaticg as ſhort of truth. 
Thus, hav&t with much plainneſſe and breviry + 2p Pace the Farth,Moon,& 
other Planets,perforrm their real &ſ1mple motions in their peculiar Efptick> pachs,after 
a moſt ſtarely ahd'HarmoniougOrder,by the alone ſpeculation and khowledge where- 
of we are enabled tg calculate their trne Motions, #ndindeed falve, ad punitum ip 
ffſimm, that wonderfull admired inzquahty of Apyeatatite, which formerly puzzled 
all che Aſtronomers of Ewrope, till tuch cime, as the divine Vrania ſtirr'd up her ſer- 
vant ( opernicws to<free ber ons from the Perip.,4cricks, the adventitious figments of 
mans compblition,;rhoſe fictious Circles, and Monſters of Nawre; which 'the Anci- 
ents (being deſticme of bercer helps, and not knowing the Founcain;From whence did 
ſpcing cthoſleſeeming Directions, Retrogradations, and” tationary Appearances)tond- 
by deviſed, which hath already moſt'defervediy rece tved their 'confuration in tundry 
Tra&satready publiſhed, infomuch, that ſhall here,ſave my pert that 1abour, fup- 
poling that, - ry that know any thing ofthismoſt noble *cience, will willingly im- 
brace the truth, and free themlelves from thoſe Agypiign *kars, chole Prolomajck 
Hyporheſis, which a long time have miſerably defaced the Native Beauty of the di- 
vine Urania. Impoſſivile eſt Excentricorum, & Epicyclorum poſitie, nec 4liquns oft ex Ma- 
thematicu adeo ſtultis, qui veram illams exiſtimet. Gal. cap 7. And we may not unhtly 
apply the propheticall ſaying of Sezeca to our purpoie. /enict rempms quo iſt a, que nn 
latent, in lucem dies extrabet, & long ors £1 dilsgents.ld CHAP 
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| / CHAP. XXI. 
, of the Semidiameters of the Sun, Moan, and Shadow of the Earth. 


Earth, and of their magnitude and proportion one to another, I ſhall, before 
I enter upon that taske, give you to underſtand, that there hath been great 
diſſention amongſt Auchours, for above theſe r8co years concerning this par- 
ticular. The firſt that I read of was a Philoſopher amongſt the Greeks,of great note, 
and famous for his judgement and learning in the Mathematiques, whoſe name was 
Ars/t oreres  ,991%:. This Authour publiſhed a Book of the particular dimenſions of 
the © and C, wherein he made demonſtration of the diſtance of the Sun, Moon, and 
Earth , and of their true Magnitudes mutually , which work , though it was a piece 
eſteem'd moſt rare & excellent in thoſe brutiſh times, yet he deliver'd not the right uſe 
thereof. After him next followed Hypparchw, a man renowmed to this preſent day 
(whole Diagram we ſhall inſert) he thorowly found our its uſe, and was the firſt that 
publiſhed the ſawe, whereby he mage better Demonſtration, of the Magnitude and 
Intervalls of theſe three Bodies, the ©; C.and Earth, then any had done before him, 
yet (1 grieve to ſpeak it) the Book periſhed in thoſe darke times, and had not Prolommre 
(by the goodnefle of God) reteined the uſe and demonſtration thereof (in ſome mea- 
fure) in his Almageſt, we might, for ought | know (notwithſtanding the facility and 
certainty thereof) have waded ſtill in ignorance withour ir, neither may we think it 
ſtrange, for we ſee many ſince Pro/omr i time, that bave not had a full apprehenſion 
thereot, as Albarrgrons, Alphonſw. and ſundry others,nay, to go further, we can ſcarce 
ſay ſo much of thole famous Neotericks, Xe; sowonte, ( opermcra, and Tychs Brake, 
and albeit { «»ſberge. 3n his Uraxomerrs+, pretends to follow the ſame, yet I may fa 
without wrong to his profeſſion (for indeed he was a ſingular good Divine) he hath 
made as ſilly a demonſtration of it, as any of his predeceflo:s, but the learned Kepler 
fully underſtood the proper uſe thereof, and hath made a beter and Tleerer demon- 
{tration of it, then any that I have mer with, hath done before him,as may be ſeen jn 
thole has learned Epicomes of his Copernican Aſtronomie, and in his Rudolphine Ta- 
bles, whole demonſtration is likewiſe reteined of the expert Bulraldis infis Aftrone- 
m1 Plaſolarca, Who bath much amplified the right uſe thereof; But leſt this Relati- 
on ſhould be thought ſuperfluous, or unneceſſary, I will briefly come to make demon- 
ftration thereof, and then to praftiſe. _ . / | 
Inthe annexed Diagram, obſerve that Aſrepreſents the Center of the Sun, when 
| heis Perig. | 
L. The Et of the Moon. 
B. The Center of the Earth, | 
S. The Center of the Sun when he is Apog. 
H BI. The apparent Perigzan Semidiameter of the ſhadow. 
C BP. The I” Apogzan Semudiameter of the ſhadow. 
ABE,or A G E. The apparent Semidiameter of the Sun, when he is Perig. 
SBT, or $S G T. The apparent Semidiameter of Q in his Apog. 


() Omming now to treat of the Semidiameters of the ©, C, and ſhadow of the 


% 
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AE or ST, the true Semidiameter of the ©. 
D, the Vertex of the Conicall point of 
the .Earths ſhadaw when the © is Peris, 

R, the ſaid point when the © 1s F pog. 
B D G, the Semi-angle of the Cone of the 
Earths ſhadow, when the © is Perig. 
BR G, the Semi-angle thereof when he 1s 
Apog. \, 
B DR, the Axis of the ſhadow. 
L M, the true Semidiameter of the c. 
L BM, the angle of her apparent Semidia- 
meter. 
B A G, the Horizontal! Parallax of the©, 
when he is Perig. 
BSG, the Horizontall Parallax of the © 
when he is Apog. 
B L G, the Horizontall Parallax of the C. 
Laſtly, let the lines G Y,and 1 K, be drawn 
parallel ro the line of the Axis DS. Hence 
it followeth, 


That the Horizontall Parallax of the 
©, and Semi-angle of the Cone of the 
Earths ſhadow, are equall to the apparent 
Semidiamerer of the ©. 


That the Semi-angle of the Cone of 

the Earths ſhadow, is ever lefle then the 

2CZHorizontall Parallax of the Moon, and 

he Difference of them is the apparent Se- 
midiameter of the Earths ſhadow. 


That the Aggregare of the apparent 
Semidiameter of the ©, and ſhadow of 
the Earth, are equall to the Aggregate of 
the Horizontall Parallax of the © and C, 
ſo that out of the Aggregate of the Hori- 
zontall Parallax of the © and C, fub- 
ſtracting the apparent Semidiamerer of 

{che Sunne, the Reſidue will be the appa- 
| rent Semidiameter of the Earths ſhadow 
in Loco tranſitus Lune. | 
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CHAP, XXII. 


Having the true Semidiameter of the Sun,and his Diſtance from the Earch, 
to finde his apparent Semidiameter. 


TJ > true Semidiameter of the Sun is 478 ; parts, which being known, with his 


Diſtance from the Center of the Earth, his apparent Semidiameter may {pee- 

dily be obteined. For exerciſe ſake, let us imagine the © be Apog. and h's ap- 

parent Semidiameter be required : His Apogzan diſtance from the Center of 
the Earth is 101803, therefore in the Triangle B ST is given. 


i BY 
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1 BS 1c18030 B S 1018030, 6,0077(0 
2 TS 4785pgivenJlS 4735; 3 679882 
3 Angle $ go". adins gces, 10,000000 
AngleS B T required. { Tangent of the angle $ B T 16/ 9”: 7,672122 


And this is the apparent Semidiameter of the Sun, when ke is fartheſt remote from 
the Center ofthe Earth, which is alſo equall co the angle $ G T. 

Again, adit the Sun be neereſt the Center of the Earth, (that is when the Earth 
is perig. )at which time the Centrical Intervall of theſe two Globular Bodies is 98229, 
this known, the operation is performed as before. 


The Logarithme of A B 982290, 5.992240 
The Logarithme of AE 47%)5; 2.679882 
The Radius go$, | 10, COCOCO 
The Tangent of A BE 16/ 45”: 7,687642 


Which 16” 45” is the apparent Semidiameter of the Sun, when he is neereſt to the 
Earth, exceeding his Apogzan Semidiameter 36”, which 1s cauſed by the variation 
of the Diſtance of theſe rwo Bodies. 


CHAP. XXIII. 


To finde the apparent Semidiamerer of the Moon, 


Eclipſes of the ©, and her paſſage by the fixed Stars) is 19/ 94, or 19,"\, un- 
derſtood in the former Figure by LM, which being known, with her diſtance 
; from the Earth,her apparent Semidiameter may be acquired according to the 
Analogie before laid down in the former Chapter, therefore, tor numerall illuſtration, 
let us imagine the Moon be Apog. or fartheſt removed from the Earth, where her 
diſtance is 4225. Now if we prolong this diſtance with two Cyphers,we may alſo pro- 
long the true Semidiameter of the Moon 19, with the Numerator of the FraQtion 1 5 
as inthe following work. 


T = true Semidiameter of the Moon (as 1 have ofen experimented both by 


In the Triangle B L M. 
1 BL 4225-00 piven BL 4225.00, $,625327 
2 LM 19-15 LM 19.15; 2,282169 
Angle L B M required YRadius go*, 10,COOCCO 
Tangent of the angle LBM: 6,656742 
Whoſe Arch is 157 35”, which is the apparent Semidiameter 
of the Moon when ſhe is Apog. 

When the Moon is Perig. or diftant from the Earth but 3873. 

5 3 307300, 5,538047 

| I915; 2,282169 

Analog: © Radius go®; 10,00TOCO 

" Tangent of the angle L B M 17/ &”: 7,694122 


After this manner may the apparent Semidiameter either of the © or CT be obtei- 
ned at any moment, which yields aboundance of facility as well as dexterity, by help 
of my Numbers, which are very exact and exquiſite in all Aſtronomical! operations. 


CCC 


CHAP, XXIV; 


1 To finde the apparent Semidiameter of the Earths ſhadow, the Longitude 
thereof, Semi-anele of the Cone, Fc. 


Rom the Aggregate made ofthe Horizontall Parallax of che Sun and Moon, 
ſubſtra& che apparent Semidiameter of the Sun, the Reſidue is the apparenc 
Semidiameter of the ſhadow at the time propoſed , according to the 2 Prop. 


of the 21 Chapter. © When 
j 


, 


Q 
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When the Sun and Moon are both Apog. or Aphelion. 


The Horizontall Parallax of the © is ”. uW* 
The Horizoncall Parallax of the C. + BY £ 
Aggregate $8 I 
The Semidiameter of © Subſtr. 16 9 
Semidiameter ofthe Earths ſhadow. 41 52 


When the Sun and Moon are both Perig. 
The Horizentall Parallax of the © is 
The Horizontall Parallax vf the C- 
- Aggregate 63 
The apparent Semidiameter of © Subſtr. 16 io 
The apparent Semidam. of the ſhadow. 46 27: 


2 To finde the Semi-angle of the Cone of the Earths ſhadow. 


In the former Example the apparent *emidiameter of the © 49 of 
underſtood by the angle SG Tis | TRI , 
The Horizoncall Parallax of © BSG,or (which is all one) SGY <Cubſtr. 2 18 
Remains the angle Y GT. Ell: 
Which by reaſon ofthe Parallelleſme of the lines BS, G Y, is equallco the angle 

SRT, which is the Semi-angle of the Cone of the Earths N:adow. 


In the latter Example the angle of the apparent Semid. ofOAGE is. 16 45” 
The Horizontall Parallax of the © B A G, or A G F Subſtr. 2 3? 


Remaines the Semiangle of the Cone F G EF, or BD G. 14 22 
3 To finde the Longitude of the Earths ſhadow. 


In the Triangle B D G, of the former Diagram is given, (1) B G the Cemidiame- 
ter of the Earth 68;, (2) the angle B G D 29+ 45” 3”. tence the Side BD is de- 
manded. 

Radins 90\, 10,CCcccO 
1 angent of BD G 894 45 38/7; 15, 72920 
B GL 6£;, 1,4: 5$C90 


taking B H 3873 (the Diſtance of the Moon from che Earth) it leavech DH 12518. 


4 To finde the true Semidiamet:y of the ſhadow or ſide HT. 


In the Triangle D H 1, the angle D is 14/ 22”, and the fide DH 12518, the (ide 
H I being demanded. 


Radius 9o*, IC,CCCCCO 
. JTangent of D 14/22; 7,6:1ct0 
tn H 12518, 4,0075:5 
"CI 53 1,718615 
Or in the Triangle BH 1, having BH 3872, and the angle H B | 4% 254 the 
ſide H 1, according to the ſame proportion, will be found (as betore) 52 ;:;- 


Cuapr. 
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CHAP. X XV. 


of the Proportion and Magnitude of the three great Bodies, the Sun, Moon 
and the Earth. qJA! 


T is a piece'of no ſmall difficulty to finde the tfue tmagnirude of the Ceeleſtiall 
| regard their apparent magnitude is ſo variousto be obreined with Inſtru- 

ment,for often times it hapneth, that that which the eye appreheads plain and cer- 

tain, is for the Interpoſition of other Cauſes moſt uncertain, and 6 procreates an 
Obſervation doubrfull and erroneous , and infufficienr whereon t6 taiſea Geome- 
tricall Edifice : and the reaſon hereof is, becauſe the eye receives the ſpecies 'of 
_—_ a different kinde, ſometime apprehending the” Object diftinly, tometime 
confuſedly ; and fo the ſpecies may be varied both in refpet of the Colour and Mag 
nitude . Secondly, the Diſpoſition of the vaporous Ayte 4s ſuch, chat" the brighe 
Rays of the Stars penetrating the ſame, doth for the molt part make them appear 
far greater then they are (yet if the Ayre be yery pure and thin, then may their appa- 
* rent Diameters be taken with leaſt errour) bat the appaterit Semidiameters gf the Sun, 
and Moon, and their Proportion one td another, s tiot onely to be obteined with In- 
ſtrument, but by Eclipſes, eſpecially of the Sun, ſeeing thit ſJometitne 'its torall, and 
again ſometime partile, albeit the viſible Conjun&tion of the Luminaries, be centuall. 
Laſtly, ſeeing the true and n-- Semidiumerers of rhe: Luminaries may '(notwith- 
ſtanding the intervention of the Cauſes before ſpoken cf) be cruly obreined, wee fla) 
not retard your longing expeRations with any redious Preanible, but briefly come 76 
ſhew you how to enquire and ſearch outthie true magnimade of theſe Bodies, and their 
Proportions mutually, ſo tieer as the Capacity of weak man, can by this Art dettr- 
mine. 

Cube of the © Steinidiameter © © 478.5 is 109558436625. 
Cube of the Earths Semidiameter 68.5 is 321419.125. 

Now dividing the Cube 6f the Suns Semidiamerer bythe Cube of the Earths Se- 
midiameter, we ſhall finde it conteined therein 346 #772 times, and therefore the Sun 
15 ſo many times greater then the Earth.” 

Cube of the © Semidiameter 478.5 is 109584 36.625. 
* Cube of the c Semidiameter” 1911} s -/ 7022-735: 

Making diviſion, as before, we ſhalf finde che Cube” of the C Semidiameter, to be 
conteined in the Cube of the © Semidiariieter r 5600 3/44>times. 

_ Cube of the Earths Semidiameter 68. 5 1s ? 21419-125 
> I Cube of the Moons Semidiameter 19-1 7 7022-735. 

Dividing, as before, the greater by the leNlex, wee ſhall inde the Cube of the C to 
be conteined in the Cube of the Earth 45 5%, and ſo many tunes 15 the Earth greater 
then the C- 

From . Hypotheſis of Ptolomwe, it followeth,that the © 1s greater then the Earth 
166 times, and that the C is leſſer then the © 6648. 

Cope nes would have the © tobe greater their che Earth 162, and the C to be 


lcſſe then the © 700o times. | 
I'xcho Broke deprehends the © to be greater cthenthe Earth about 140 times, and 


the C to be leſſe then the Earth 42 times. 


C. ©. Longomortanus obſerves, that the © is bigger then the Earth 196 times, and 


that the C is 10000 times leſſe then the ©. | 
La»ſbergins (comming neerer the truth) proves by Demonſtration that the C is leſs 
then the Earth 45; times, that the © is greater then the Earth 434 /cre, and that the 


© is greater then the C 19770 times. | | 
theſe Magnitudes and Proportions are conſentaneous to truth, nei- 


Bur none of ; ; 
ther agreable to their own Hypotheſis, and theretore nor to be credited. 
But the late, famous and expert French-man Bus aldvr, ip the 2 Chap. of the 6 


Book of his Aſftrenemea Phelol arca, proves that the = the Earth is to the Cube 


of the C, as 1 2,824,c00: to 300,753, and therefore Earth muſt contein — 
2 at 


45 x; times. 
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2 That the © is greaterthen the Earthy 24 3 rimes. 
Laſtly, that the © exceedeth the C 1 5765; times, for according to this demon- 
{tration the Cube of the © is 4,741,632,000, and the Cube of the C is 300,763. 
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CHAP, XXVI. 


of the Magnitude and Proportion ef the five Planets Saturn, Jupiter, Mars, 
Venus, aud Mercury. 


Lthough it be a matter of great labour and difficulty to obrein the apparent 

Diameters of the Planets and Stars with Inſtrument, in reſpe&t of the Con- 

nexi0n of the Cauſes before mentioned, yet have I (with all the heed and cir- 

 _ cumſpection 1 could poſſible) endeyoured to remove the ſame, to finde our 

their true appearances; and I ſhall here deliver nothing, but that which obſervation 
hath for many years together confirm'd unto me. 


/ MH 
FS; 20 
The apparent Semidiameters of theſe five Planets\Y o 57 
in their mean Diſtance from the Earth repreſented SF ©o 25 
in the following Figure by the angle HD K. o 48 
| ? © - 


Now, ſome perhaps, there may be, that may here accuſe me of errour, ith Tycho, 
and other famous Authours make their apparent Semidiameters (in their, mean di- 
ſtance) far greater, to which I anſwer, that the Circum-radiancie and Periwigge of 


m_ them appear greater then they are, did thereby deceive the Ob- 
they who make Obſervation with the Galilean Glaſſe will acknowledge. 


To finde the tra Semidiameters of the Planets, 


R  Inthe annexed Scheme, let P RS repreſent the Globular body of 
any of the five Planets, H R the Semidiameter, D the Earth, and D H 
the Diſtance berween the Planet and the Earth. Theſe things premi- 
ſed,we come to practiſe. Therefore in the Triangle D H R is given. 

1 DH, the Diſtance of a Planet from the Earth, 


2 Theangle H DH, the apparent Semidiameter, | 
| | | Hee te OH N Se HS may thas be oberined: 
| | In Rh. 

Tengent of angle HD } 32% 6187682 
of 224; a 
| D H 952500, | 5,9788653 
HR 147 fere: | 2,166547 
| In LY, 
Radius go#, 10,C00000 
| Tangent of the angle H D R 57/7; 6,439972 
| DH 522000, F,717671 
I HR 144 2,157643 
96% > a 
Radius go#, 10,000000 
Ta ofHDR 257; 6.074651 
D H 152200, 5,182415 
HR 8: 1,257066 
In 2. 
10,00000g 


Radius go", 

Tangent of HD R 48%; 6,36516z 
DH xt 5 ,COOQcH 
HR 1,365163 
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Ins. 
Radius g6', 10,000000 
Tangent of the angle HDR 29/7; 6, 145087 
D H 100000, 5,000000 
: HR 14 1,145087 


| Of the Magnitude and Proportion of the Planets to the Earth, 


According o the 18 Propofition of the x2 Book of EucL1 ys Elements of Geo- 
metric, a Sphare, or a Globe bears a triple Proportion to its Diameter, or to its Se- 
midiameter, according to the 3 9 of the 5 Book : Nam wt retum ad torn, ta ablarums 
ſe habuerit ad ablaturs. Therefore, as the Cube of the Semudiameter of the Earth, is 
in proportion tothe Cube of the Semidiameter of the Starre, the fame Proportion 
bears the Globe of the Earth, to the Globe of the Starre, p: 


To finde their Magnitude and Proportion 10 the Earth, 


It is no more bit to ſeeke how rhany times the Cube of the ong is conteined in the . 


Cube of the other. IF 
ron of h Semidiameter 147 is 3176523 
h Cube of the Earths Semid. 68; is 321419 
Dividing the Cube of tx by the Cube of the Earth, the Quotient will be 9,5 . and 
ſo much is þ greater then the Earth. 1 
" of Þ 144 is 2985984 
| Cube of the Earth 68; is 321419 
Making Diviſion, as before, the Quotient will be 9;;3;; , which is the quantity YL 
exceeds the Earth. | 
Cube of the Semid. of the Earth 68; is 32"419 
Cube of the Semidiameter of &1s 5832 
Dividing the greater by the lefler, we ſhall finde chat & is leſſer than the Earth 
5F3ze times. ' 
2 ' Cube of the Earths Semidiameter £<$; is 221419 
Cube of 2, her Semidiamerer 23 is I 2167 
And becauſe the Cube of Q.is conteined it the Cube of che Earth 26.4772, it ſhewes 
that 2 is ſo many times leſſe than the Earth. 
Cube of the Earth 68; 321419 
E } Cube of 2 14 2744 
By making partition as before, wee ſhall finde that 27 is lefle chan the Earth 
I 17;\43 1mes- 
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CHAP, XX Vil 
Having the true Semidiameter of a Planet, and his Diitance from the Earth 
to finde his apparent Semidiameter . 


down the true Semidiameters of the Sun, Moon, and other Planets, and have 

ſhewed in the former Chapters, how that at any time given, you may compure 
= their Diſtance from the Center of this earthly Globegvith much certainty( be cney 
poſited in any part of their Orbs;) it cannot therefore be unſeaſonable now to treat 
a little of their apparent Magnitudes , becauſe 1 would not have any thing left want- 
ng,or obſcure that may be thought neceſſary,or pertinent, and although the judicious 
need no farther Dire&ions, then I have given in the 22 Chap. where I have treated 
of the apparent Semidiameters of the Sun, and of the Moon, his Siſter, yer thall | 
here in the other Planets make further illuſtration, by adding Examples. 

P 


| the 26 Chap. preceding, I have according to my own proper Obſervations, ict 


Io 
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In &. 


When & is in his mean Diſtance from the Earth, which conteins 1 52040 parts, his 
apparent Semidiameter is 25”, but being either neerer, or farther diſtant from the 
Earth, his apparent Semidiameter is increaſed, or diminiſhed, accordingly, as all the 
other Planers are, for the neerer the Object is, the greater doth it appear, and ſo the 
leſſer when it is far diſtant, as appears by the Opticks. Now ſuppoſe the Diſtance 
given of & from the Earth be 56240 parts, and his apparent Semidiameter in that 
diſtance be required. His true Semidiameter according to the 26 Chap. ts 18 parts, 
which known, I repair to the former Diagram of the 26 Chap. where we have given, 
(1) the Diſtance of & from the Earth, repreſented by the line D H, 56240: (2) the 
true Semidiameter of &, HR 18. Hence to finde the angle of his apparent Semidi- 


ameter, HDR, I ſay, 
As DH 56240, | 44750045 
ToHR 18; 1,255272 
So the Radius god, 10,CCCOCO 
To the Tangent of theangle HD R 1/6”: 6,505 227 


Which 1/ & is the apparent Semidiameter of F, and therefore his apparent Dia- 
meter is at the ſametime 27 x2”. 


Ing. 


Again, ſuppoſe Q be from the Earth 44100, and her apparent Semidiameter be re- 
quired : having therefore her Diſtance, and her true Semidiameter, according to the 
26 Chap. 23; , the Analogie will be the ſameas before,for in the ſame Figure I ſay, 


As DH 44100, | 4,644438 
ToHR 23; 1,265588 
So the Radius go%, 10,0000C0 
To the Tangent of the angle HD R 1 48”: 6,721150 


Therefore the Semidiameter apparent in the Diſtance given is 1” j*'2 and her Di- 
ameter apparent 3 :6, whereas her Diameter apparent in her middle Diſtance js but 
1' 36, ſo that in the given Diſtance, her Semidiameter exceeds the mean 2/, and 
therefore it is, that when ſhe is in this Diſtance, and neer tothe Earth, ſhe hath been 
oftentimes taken for a Comet, as in 1630, and in 1649, when being Occidentall, ſhe 
appeared of unuſuall magnitude, to the admiration of the Beholders, who were ig- 
norant of the cauſe thereof. 


— 
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CHAP. XXVIIIL. 


Having the Diſtance of Sun, Moon, or other Planets from the Earth, how 
to reduce the ſame into German or Italian miles, 


ting the' Circumference 5400, but we ſhall here account 860, according to 
common Computation,then looke what Analogie 68; , (which is the true Se- 
midiameter of the Earth in our Numbers) bears to $60, the ſame Proportion 
bears "as Diſtance of the Planet given in our Numbers, to the Diſtance in miles re- 
vired. | 
, Admit H be in his mean diſtance from the Earth, where he is 9525co parts diſtant 
and it be required to reduce the ſame into German miles, I therefore multiply the Se- 
midiameter of the Earth in miles, viz. 860, by the Diſtance given 952500, and the 
Product $191500oo, I divide by 68;, and 1 find in the Quotient 11958394! and ſo 


T He true Semidiameter of the Earth in German miles is 859; fere, accoun- 


many German miles is Þ diſtant from the Earth, when he is in his mean diſtance,then 
if you would reduce theſe German miles into Italian, or Engliſh miles, itis no more 
but to multiply the number of German miles given, by 4, (becauſe one German mile 
make-* four Italian miles) and the ProduRt comming of that Multiplication,wil be the 

diſtance 
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diſtance in Italian miles, which are in a manner the ſame our Engliſh milesare. As in 
this example, the diſtance given in German miles is 11955394 which multiplied by 
4 procreates 478 3 3576, , and ſo many Italian miles is he from. the Earth in his mean 
Diltance. p Rey" 

After the ſame manner may the Diſtance of any of the other Planets be obteined, 
either from the Sun, or from the Earth, having their Diſtances given in ſuch parts, 
whereof the Radius of the Earths Orbe is 1cocco, which muſt be enquired according 
ro the Doctrine of Triangles, as appears in ſundry Chapters of this Book, where I 
have plainly declared how their Diſtances infuch parts may be found, either from 

" the Sun, or from the Center of the Earth atany time propoled. 


=o 2 
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CHAP. XXIX. 


of the" Eclipſes of the Sun and Moon, to calculate their Quantity, and to 
finde the Minutes of Incidence and Emer ſion Trigonometrically. 


T is not my intention here to treat itierhodically of the Ecliples of the Sun and 
| Moon,in regard that Task be properly to the fourth Book, where we handle 
their motions and paſſions more ſuccinctly then here 15, or can be done, yet I ſhall 
driefly here, ſo far as appertains to the Theorique part thereof, give you the Fun- 
damentalls of what I ſhall there deliver. '- N02 = | 


To calculate the quantty of _the Modis Echpſe. 


In the Edtple of the Mootito be 1657, Match #752 $2 297", the'Semidiameter 
of the Moon 515 38 ard the Pars #ficicns 4y 457, therefore 1 fay, 
wo.) $5 ie Diameres the Moon 31' a6 (or 1876”) 1 \, 427323 Þ 
Digits (or 720/) 


O12 xp2,857332 
5015 48 45” (or1925”) Foale >; ori) oi ; 3466126 
To 1814 427 36 (or 112255) | 3,050225 


Again, in the Eclipſe ofthe Sun to be x654 Augaſt=4 $*$5/ 14” A. AM. the ap- 
parent Semidiamerer of the Sun is 16 14, and the Pars deficens 277 & Ergo, 


Asthe Diametex of the-©-324 28” (or 1 948): 3,289589 
To 12* (oopathh. : —— root 20onh: 2.385732 
So the Pars deficigws 29(.&! (or1626/)) 3,211120 
To 104 o/ 59/7 (og 60072) -111,- (oo 23778863 


To finde the minutes of Incidenet and Emer ſion, ad alſo the Minutes of the 
half 2arrience of zhie Moon\/i#the fhadow of the Earth. ', 


For the more full underſtanding 'hertof,, I have'ſer down: the two following 
Schemes, the former whereof ſerves for the C_ Ecliple, and the latter for the © E- 
clipſe, wherefore in the former obſerve, that, 


Haxuonioon Corirere, 


"L701 


GAL, the Eclipti 

B K CIN, the way of the C. 

B K, the minntes 0 Incidence. 

I N, the minutes of Emerſion, 

KZ, then ON the ſhadow. 

B Z, the minutes of Incidence Tae agar, equall ZN: 

Hence in he Revunghe Trogge A 4B nome MY - 

x The Lgtitude ofthe C, £23; (or 51 3% erſtood by the fide A Z 

2 the HepuhainksB A, the fumme of the Semiurneee? ofthe E, and the ſhadow 
57/18” (or 343 

Then according tothe r Book 2 Chap. is given B Z 5# 40%, and K Z 24' 35”. 


Hypotbenaſe 4 B 343$ 110+ 7 
ide A Z - 5x3 | 11 JUL 


 SUMME- . | 295?-onmmas "3,5 


Difference 2925 ——_—_ 6126 

Aggregate 7063833 

Side B Z 5& 40 (or 3400”) Semiaggr. 2,521416. 
Then in the A Z K is known, 


| 1 The Hypochenuſe A K,the of the den:derer of C- and ſhadow 
9267 "af 


 '2 The ſide A'Z; leg Eads ny Go 
+ Hence the ſide K Z isthasfound,) - nod Os ls 
Hypothenuſe A K Fig £5 h 
Side A Z 513 
Summe 2075 mmm——_— J,zZ17018 
Difference 1949 —_3,020775 


Aggregate 6,337793 
Side Z K 24* 357 (or 1475”) Semiaggr» 3,168896. 


The minutes of Infidence and half tarrience together are 5& 40”, and the minutes 
of her half tarrience im the ſhadow 24 35”, which being taken out of 56 4”, lea- 
veth B K 327 5”, which are the minutes of Incidence. 


In 
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In the © Eclipſe before mentioned to be 1654 Awgs/t 2, the Summe of the Semi- 
diameters of the @ and C is 327 4& ( in the adjun& Diagram by the fide 
F 


B A) and the Latirud peripod by 2 A)js 5 40. 
; BEA, having A B,and A Z given, the fide 


Therefore inthe ANT) 


B Z will be found to be 327 16”. 
For the Analogie is as before, 


Summe of the Semidiam. © and C, A B 1966 p 
" Latitude of the Cieen AZ TTIE — 
Bos SUMINE 2306 rms 2, 36280 
Difference I6026 wwe 3,21112 : 


| Aggregate 6,57398 
Minutes of Incidence BZ 32/ 16” (or 1936”) Semiaggr. 3.28699 


— 


CHAP. XXX, 
of the Reduttion of time fromthe true p,0or 4© C, to the greateſt 0b- 
ſenration. | 


—— 


He true or apparent 4 or & O C differeth ſometime ( though not much) 

from the greateſt Obſcuration, for one cauſe thereof is the difference of the 

place of the C in her Orbite from her place in the Ecliptique, which ever dif- 

fer, unleſſe the C bein her Nodes or Quarters, the other ariſeth from the in- 
up of the way of the C to the Ecliptique, when ſhe is in the ſhadow of the 
Earth. 

As in the former Figure of the C Eclipſe, the Latitude of thec AC is 8&/ 5. Þ, 
and her diſtance from her Node 1* 38/ 10”, therefor her ReduRion is 24/ to be ſub- 
ſtracted from her place in her Orbite, and ſo much is the C from the true f ©, which 
divided by the hourly motion giveth 5 3” to be added, ſo that the true © C, is 15 
54 17. But how the greateſt Obſcuration differeth from the true Oppoſition, I ſhall 
here ſhew. In the Figure ofthe C Eclipſe the line CL. repreſents the Ecliptique, which 
cuts 2he line D O with rightangles in the point A, which is the oppoſite point to the 
©, but the line B Z N is the way of the C ,and becauſe her laticude is $/ 23”, and her 
Diltance from her Node 14 38/ 1&/, the angle A C Z will be 85* c* 18”, for, 

As 
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As the Tangent of 1* 38/ 207, —" 8,455 808 

To the Radius go*, | I 0,00D000 

So the Tangent of Y 33”, 74395675 ,- 
To the Co-line of 85* of 1 8: | 8,93p867 t\ 


Whoſe Complement 4* 59/ 42”, is theangle. C A Z, thenin the Triangle C A Z, 
having A C 8/ 33%, andthe angle CA Z 4 59% 42”, the other ſide CZ will be 45”, 
and ſo much doth the greateſt Obſcuration diffe r from the tru& Oppoſition, and be- 
cauſe the latitude of C is South Deſc. the grea teſt Obſcuration antecedes the true 
Oppoſition. And thus much in brief touching Eclipſes, but for a more methodicall 
Doceine, I referre you to the following Book. | 


he | 4 Ml ” 


$ 
,' 


be Y | \ 
8, 


. MN , " 
" . £ " 
ol : . #4 ia # / " a S 4 3h 4 f 'TL * 
" pa % k ry . 
vob 4 3 1 9121515 yo. Ne :3-3k 
> \ 4% ; . : I "" ", F 
P A ' _ | 
3 i » +4 FT | A ' " 
* . b 


"TY 


HARMONICON 


COELESTIE: 


True FourTna Book. 


Conteining the pradticall part of Aftronomie , or 
Dotrine of the Second Motions : Wherein is conteined new Tables 
of the Middle Motions"and Zquations of all the Planets, 
with their uſe, whereby their Equall and Apparent 
Places may ſpeedily be acquired al 
out to any time, either paſt, 
preſent, or to come. 


Calculated ( by the Theorie of the Autaor,) 


according to the Dodrine of the Third Book, And compared 
throughout with the admired Obſervations of thar 
Noble Dave T TCHO BRAHE. 


The Radix of the Middle Mations being accommodated to the Meridian 
of the moſt famous City of LOND ON: 
d F 


Longitude jd 00 
Whoſeg7 : a "= 72 


By Vincent WinG. Matbemat. 


CE IIs 


gy—= 


Celi enarrant gloriam Dei fortis , & 9s manunn ej us 1ndicat 
expanſum corum. Plal, 19. verl. 2: 


—__  — —_— —— 


| ki, ON D ©O N: 
Printed by RosexT LEYBOURN, for the 
Company of STATIONERS, 1651. 


Ws 


LK NOR: 

...  HARMONICON 
COELESTE: 
3.0» Toe FANS Bank 


————— —— — 


CHAP... I. 


of the Epocha or Radix of the middle motions )of the Planets and Stars, *” 


and of the Equation of t1me for the Difference of Meridians. 


"IF Oraſmuch as all Aſtronomers in their Tables do ever ap® 
_— Radix or Epocha, of the middle motions ro 
ecertain and definite Meridian, paſſing over the Su- 
perficies of the Terreſtiall Sphzre, as alfo account their 
all Courſes and Revolutions from ſome known point 
of time, where ſome memorable event hath happened, 
as from the Creation of the World, from the Floud, 
8 from the Birth of Chriſt, or from the death of ſome 
Sf great Prince, as N abownaſſor, alrtas N 1buthedoneſer, A- 
SY /cxander, Juli Ceſar, and others. But our Tables of the 
 Cceleſtiall motions take their beginning from the Meri- 
k —- of the firſt day preceding the C alends of January 
next following after Chriſts vity, and are accomodated to the Meridian of the 
famous City of Lo«de», whoſe Longitude is 21 degrees, reckoned from the Canarie, 
or Fortunate Ilands, ſcituate in the Weſt, from which all Geographers,do number the 
Longitudes and Meridians of Cities and Places upon the Earth, therefore thoſe pla- 
ces then, that are ſcituate under the Meridian of Londoy, have no need of this Aqua- 
tion for the difference of Meridians, but they who live under other Meridians, can- 
not uſe our Tables aright, except they firſt zquate the time for the ſaid difference: for 
they who are removed fronr the Meridian of { ondey towards the E ff, number more 
honres in the Obſervation of the appearance of the Ceeleſtiall Bodies, then thofe do at 
the ſame moment whoare more We/t, becauſe,that when the Sun is in our Meridian, it 
is removed from theirs rowards the Weff, and therefore if the place be + -/f of London, 
adde to the time given, bur if it be Weſ?, make Subſtraftion, according to the diffe- 
rence of pole wa, 4 allowing 15*to an hour, and 4 to a Degree, ſo will the Summe, 
or Difference be the time xquated to the Meridian of Lonaon. But becauſe the Reader 
mav ſpeedily make the ſaid Redu&ion, | have added a Catalogue of many of the 
chiefeſt Cities in divers Regions, having ſet down the Latitude and difference of Me- 
ridians in time, together with the notes of Addition and Subſtrattion, which known, 
obſerve. | 


' 
| 
. 
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1 1f it be required to reduce the time given under the Meridian of /.ondoy, to ſome 
other Meridian, ſeek the place defired in the Catalogue of Cites, and the Difference 
of time there found, either adde; or fubſtract co or from the time given at 1.ondor, 
according as the titles of Addition and Subſtration ſhew, for {0 will the trme be re- 
duced to che Meridian of the other place, that was required. 

2 If the rime given, be under ſome other Meridianyts then requiſice (that the mid- 
te motions may aright be obteined) to reduce the ſame to the Merician of Lovdep, 
DO Nerefore Dake the Place given in the Catal of Cities, and (he difference - of 


" tichethere found, contrary to the Title, is to be added, or fibffracted from he riare 


there given. & 

ExAaMPLE 1. Suppoſe thetime given of the middle of the Moons Eclipſe be at 
London,at 10' & P. My, andit 5 xequiredeo reguee the ſame to the Meridian -of Wr-- 
#burge.1 therefore ſeek hurge \n he Enalogue 6f Cities and Places, againſt 
which 1 finde 50” with the letter A annexed, therefore I conclude, that the middle of . 
the w_—_ which waswdſerved, atLondop, Wt 1c» o Þ. 1. was ſeen at fr ath1bur gd at 
10" and 5o/ P.M * $ j | o 

Ex #MÞLE 2. Suppoſe the thiddle ame Edipſe hed been obfcrved at fr an 
burge at 10h 5o/, and 1 would then know at what hour and minute the ſame happened 
in the Meridian of London. Apgainit Kr a####7e(25 before) T finde 57 A, therefore,con- 
trary to the Title, I ſubſtraſt g&/, and he Reſidue 109 &/15 the middle of the Eclipſe 
in the Meridian of Lowagy} {© WW | 2 


PY — —— _ — ———— -—— 


CHAP: IL.) 
To Calculate the true place of the Sun, 


Irſt, by the Table entituled [A Table of the middle motionoof the Sun ] com- 
pute the middle motion of the Sun, and his Apogzon, by adding into one Sum 
the Numbers belonging to the Year, Monech, and Day given. 

2 Subſtrac& the from the ;middle Longitade of the Sun, and the 
Reſidue will be the ſimple Anomalie. 

. 3 With the ſimple Anomalie of the Sun,enter the Table of the Proſthaphzreſis or 
po of the ©, finding the Signe inthe Head of the Table,and the Degree inthe - 
Column on the left hand; when the © Anomalie is lefle then 6 Signes, but when 
Srearer then 6,enter with the Signe in the bottome of the Table, and with che 
in the firſt Column on theright hand, and in the common angle 15 the abſolute &.qua- 
tion of the ©, to be added to, or ſubſtraced from, the middle motion of the ©, ac- 
cording to the Titles adde, or ſubſtra&. 

E x aMPLE. Let thetme ſed be the 10 of March 1652, at noon, at which 
time the © Face is to be.enquired: Firſt, 1 enter che Table of the middle motion of 
the ©, finding the next leſſer ſumme to the Year propoſed, 25x. 1601, and fer down 
the middle motion agreeing thereunto. Secondly, becauſe there is yet wanting 51 
Years, I take the next leſſer fumme in the Table, entituled [ A Table of the aunuall 
motion of the ©,&c.] which I findeto be qo, and the middle motion of the © agree- 
ing thereunto towards the right hand, I ſubſcribe under the former Summe, and be- 
cauſe there is yet remaining 11 Years, 1 again enter the ſaid Table, finding the num- 
ber given, and excerpt the middle motions as before. Laſtly, I rake in like manner, the 
middle motions belonging © the Moneth, Day, and Hour, and place them in Order, 
as before, which done, 1 adde the ſeverall Summes (o diſpoſed into one, and che Ag-" 
gregate is the middle motion required, as the following Synopſis manifeſts. 

Longit. © 4 Apog. © | 
Timegived S D £ 41S D 7? # 
1601] 9 19 58.34] 3 543 28} 


Years © O17 57 ar 5 

| T1111 29 20 35 x1 18 
f March) 1 29 $1 IO 
D'ido 9g yr'23 ; 


Middle motion of ©) 11 28 36 48] 3 6 36 4\Marth io. 1652 at noon- 
Now 
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Now that the ſimple Anomalie may be known, I fubſtra&t the Apogzon of the © 
from his middle motion, and the Reſidue is the Anomalie defired 8* 22* &/ 44”, with 
which I enter the Table of the Xquation of the Sun, (always taking the proportionall 
part if need require) and I finde the Equation 2* 2/ 2” under the title Adde, there- 
fore I adde the ſaid &quation, to the Suns middle motion, and the Aggregate o' of 


38” 51 is the Suns true place that day at noon. 
Another Example for Pratiiſe. 


The 1 5 of f=ly 1610, at 3* 3&/ P. M. the © place is required, 
PRAXILS- "= 


Longitude © | Aphel. of ©. 


Time given''S D ' '$ DY ” 
Tear; $\ GO! 9 Ig 58 343 5 43 28 
9]11 29 49 15 9 15 
{uly. 5 28 44 31 
D.15] n447 5 2 
Hon. 7 7 24 
Min. 10 1 14 


CHMiddle Longitwde of the Sun:\ 4 3 27 3913 5 53 16|eApbelic of the Sun. 
eAphel. of the Sun Subſtract. | 3 5 53 16 

Reſts the Anomalie of the Sun *| 127 34 23 

e/Equation ſubſtract. | 55 | 
True place ofs the Suy: , | 4 2 31 55 And therefore the true place of the ©. 
from the Karth is 2*,31/ 55” and the place of the Earth from the Suninthe oppo- 


ſite point, viz. in 2* 314, 55, 


To finde he co- equate Anomalie of the Sun, and his 
* Diſtance fromthe Earth; 


Firſt, that the co-#quate Anomalie of the Sun, and his Diſtance from the Earth 
may be had, enter the Table of the &quation of the Sun, and in their proper Co- 
lumns is our deſired Numbers. As inthe laſt example, the inmple Anomalie is of 254 
24 23”, and therefore his Anomahkie co-Zquated*o' 27* 5* 33”, and his Diſtance from 
the Eartlr xorcor. . 

But in the other Example, where the ſimple Anomalie is 8* 22* of 44”, 1 take the 
Complement ofthe Anomahie co-zquared, viz. 3* 64 58* 34”, which being ſubdued 
from 1 2Signes, leaveth $* 23* 1/ 267, which is the te Anomalie deſired. 

In like manner, is the co-zquate Anomalie, and ance of the other Primarie 
Planets from the Sun, to be fonnd by their Tables. 


CHAP. III. 


The true place of the Sun being given, to reduce the Middle Time into the 
Apparent, and comrariwiſe. | 


Aſcenſions of the AquinoRiall, and Zodiaque, and from the Inzquality of 
the Daily Revolutions of the Earth about her Axis, as ] have ſhewed in the 
preceding Booke, both which C—_— from the ſaid Arches, is di- 
geſted into one Table, for more ſpeedy obteining thereof. Now that you may finde 


T In-xquality of naturall Payes ariſeth: from the difference of the Right 


the Xquation of civill, or naturall dayes, enter the ſaid Table, finding the Signe of 
the © place on the Head, and the ws, 7 > on the left ſide, the common anglewill 
ſhew the ſaid Equation in. minutes and ſeconds, which ing tothe titles A and <, 


muſt be added to, or fubſtrated from, the equall rimeþyen, that it may be made ap- 
parent, But the contrary title is to be obſerved, w pparent time is to be-gedu- 
ced to the equal]. "= © ia EXAMPLE 


& 


a 
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EXAMPLE. The equall Ume S1ven ts 161 ©, {mly I $4 gbo 207 P. 1. the © 15 then 
in 2 71/55 which entred 1n the 'faid Table , giveth in the common angle 7 
21” to be ſubſtracted ; this therefore being ſubtracted from the muddle tine given 
leaveth the apparent 3* 22/35. 
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CHAP. IV. 


To calculate the true motion of the Moon in Longitude for any time a{- 
ſigned, 


—Irſt, the place of the Sun is to be calculated to the time given, according to the 
Doctrine of the ſecond Chap. 


2 The middle motion of the Moon, and her Aphelion, are to be ſought as is 
betore ſhewed. 
9 Bylubſtrating the motion of the Aphehon from the middle motion of the 
Moon, the Reſidue will be the ſimple Anomalie of her Orbite. 

4 With the ſimple Anamalie of the Moon, enter the Table of the Abſolute Aqua- 
tion of the firſt inzquality of the Moon, and you ſhall in like manner, as in the 0- 
cher Planets, obtein her abſolute &quation'(as in relationto her own Orbite) which 
is t0 be added to the middle motion of the Moon, and alſo to her imple Agomahe, 
or to be ſubſtrated from the ſame, according to the Titles. 

5 Thediſtance of the Moon from the Sun is found by fudufting the true place of 
the Sun, from the place of the Moon thus zquated, with which Pi = and the A- 
nomahe of the Moon xquarted, emer the Table of her Reflection and Variation, fin- 
ding the Diſtance of the C from © inthe Front of the Table, from 4 or £ to, and 
the Anomalie xquated in the firſt Column _ on the left hand : but enter 
with the Diſtance of the C ſrom © inthe bottome of the Table from her [to d or F, 
and with her Anomahke ted in the firſt Column aſcending oa the right hand, (as 
the ticles demonſtrate) and in the common angle is the true 2quation of her ſecond 
inzquality , either to be added to, or ſubſtracted from the feigned place of the Moon, 
before found, that it may be exact and ablolute. 

ExamPLE. Atthetime of 7 xcho's Obſeryation 1587 Ho. 19. 22/ 36” Þ, M, the 
true place of the Moon is required ;- therefore in the firſt place ſubſtra& 50 For the 
difference of the Meridians of Londyn /and -Uranibarge, and the Relidue 18" 327 36” 
i5 the true time at London, at which time the © is in 4* 57 47” Mt, which known, the 
calculation is to be fram'd as followeth. | 


Middle Motions of 
; C | Aphel. C. | Node Aſc. C. 
Time given.1s D/ 48:7 Di A Df +. 
1501/f 29 44 493 29 42 391 25 46 11 Radix, 
rear 80/5 24 14 560 15 26 163 17 20 54 
6/2 9 28 498 4.6 83 26 1 24 


Auguſt. \9 1323 449,23 37 80 11 13 33] 


Day 17.7 13 59 55] 153 38| . 54. | 
Hour. 18. 9 52 56 S 9 33 
Min. 32. 17 34 9 17] 
COURANT. 128 |) LEG LS " [LBWOAS... 
Middle motionof C31 3 31.14 59.597 25 49. 9|Subfiratfi6 Radis 
' AphelionC ſubſtra.\1_ 14 —_ 6 0 6 2'\Node Ak. C. 
Anomalie of the Cx 16 12 | 


The Anomalie of the Moon giveth the Proſthaphzreſis, or Xhuation of the firft 
6 Tnquality 3* 27” 59” to be ſubſtracted, and th the Toke che Moon firſt z- 
quated is 27* 35/ 4” T, and her Anomake xquated 1* 125 44 5” al; 


* 


% 
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; The Diſtance of C from the £ ©, is :* 234 297 17”. 

With this Diſtance, and the Anomahie of the Moon zquated, I enter the Table of 
the Moons Aquation, entituled, (eA Table of Reflection and Variation, &c.) and 
becauſe the Moon vadeth from 0] rowards d, I number the Anomalie xquated in the 
laſt Row, and the Diſtance of the C from © inthe Foot or Bottom of the Table, and 
in the common angle (by making proportion for the intercepted Degrees) I finde 
the Aquation 1* 127 17” S. which, according to the Title, I fubſtract from the place 
before #quared, and fo her true place co-zquated 15 26* 22” 47/ m7; agreeing to the 
Obſervazion of Tycho, and the account of Triangles, as 1s fer forth in the former 
Book. 


s 


CHEAP. V. 


To compute the true Latitude of the Moon, and to reduce her place from hr 
orbre 10 the Ecliptique, & conma. | 


from the ſame, the motion of her Node Aſcend. and the Remainder will be 
the zquated motion of the Moons Latitude. 

Then with the zquated Diſtance of the C from © enter the . Table of the 
proportionall minutes of the Moons Latitude, and take out the proportionall minutes 
adhering thereunto. 

Thirdly, with the zquated motion of the Moons Latitude, che Table of her La- 
titude is to be entered, and the Latitude to be taken, with the Exceſſe, whoſe propor- 
tionall Part muſt be extracted by the Minutes of Proportion. 

EXAMPLE, By the former Chap. we found the true motion of the Moon to be 
2* 264 22/ 47”, and the motion of her Node Aſcending 6+ c4 6/ 2//, which 11 deda& 
from the Moons place, and the Remainder $* 26* 16” 45” is the zquated motion of 
the Moons Latitude. 

The Diſtance of the C from the ©, is 3* 23% 25 17”, and therefore the Proporti- 
onall minutes are 5o/ 29”. 

With the zquated motion of the Moons Laticude, I eater the Table of Latitude, 
and there I finde her Latitude 4* 59/ 21”, with Excelle 16” 57, of which 1 take the 
proportionall Part by the Sexagenarie Table, after this Analogie. 

As 6&',to 16 57%: ſois 50" 29”, to14 15”. 


Fm found the true motion of the Moon by the former Chapter, ſubdu&t 


FO - 29 
13 20 
47 30. 
7- 
211533 7 


14 17 4© -'3Þ 

Which 14 1 5” being added to her Latitude'q* 59” ef, giveth the true Latitude 
ofthie Moon 5* 1 ;/ 76 South, agreeing to'obſervation. 

The Reduction of the Moon from her Orbite to the Ecliptique is thus fo be 
ſought. With the #quated motion of the Moons Latitude,'enter the Table of the Re- 
ducon of the Moon from her Orbite to the- Ecliptique, and the ReduQion there 
found, Adde, or Subſtra&, ro'or from thetrue place of the Moon in her Orbite, ac- 
cording as the title dire&ts ; but the contrary title is to be-applyed when her place is 
to be reduced from the Ecliptique to her Orbite. 

ExAaMPLE. The zquated motion of the Moons Latitude by the former work is 
fonnd to be 8* 244 1 45%, with this T emer the Table, and 1 finde 55” to be fubſtra- 
&ed from the place of the Moon in her Orbite, and it leaveth the place of che Moon 
in the Ecliptique in 2C* 217 52 27. And this was thetrue place of the C at that in- 
ſtant, agreeing to the acurate Obſervation'of Tycho Brake. & 

Here is to be noted that both in this Paradigma,as alſo in that in the'former Book, 
bave mentioned the middle time and the apparent, according to the Limitations of 


T'vcho Brake : and'this I thought good tv give the Reader notice of, leſt Ln 
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ſhould haſtily cenſure, and be ready to ſay (before he nnderſtands) that the middle 
time here uſed is not exaRtly reduced from the apparent according to my own Rules 
and Tables. If he (or any other) demand the Reaſon hereof, ] an{wer, is it not moſt 
conſentaneous to reaſon we follow hini who made the Obtervation, & left us both the 
middle and the apparent time thereof by his will? much more then when the thing it 
ſelf is ambiguous and doubtfull. 


*CHAP. VI. 


Tocalculate the true motions of the three ſuperior Planets, Saturn, Jupiter, 


| and Mars, 


Irſt , to the time given, compute the true motion of the Sun, and his diſtance 
from the Earth, according to the Doctrine of the ſecond Chap. 
2 Gather the middle motion of the Planet, his Aphelion, and Nude Aſcen- 
ding, as before we taught. 

3 Subſtra& the Aphelion from the middle Longitude, and the Reſidue will be 
the ſimple Anomalie of the Excentrique. 

4 With the ſimple Anomalie,enter the Table of the Xquation of the Planet given, 
in like manner as we before ſhewed in the © and (, and there take rhe Xquation, ro- 
gether with his diſtance from the Sun, which note apart by ir felf, as in the Exam- 
ples following, but the Proſtaphzreſis or Xquation there found, is to be added to, or 
tabſtracted from, the middle motion of Longitude, according as the titles dire ; fo 
will the ſumme or Difference, be the Excentrique place of the Planet, or his place 
from the © in his Orbire. | 

5 From the place of a Planet thus found, dedu& his Node Aſcending, and the Re- 
ſidue will be the Argument of Latitude, or Anomalie of the Inclination of his Orbite, 
with which entring the Table of Inclination, Reduction, and Curtation, you ſhall ob- 
tein the Inclination of the Orbite, the Reduction, and Curtation : the larter whereof, 
namely the Curtation , is ever to be ſubſtracted from their Diſtance from the Sunne 
in their Orbites. And here note , that the Curtations fer down in the Tables 1s 
calculated to the meart diſtance of the Planet from the Sun, which may ſerve exa&t 
enough for his Diſtance at any time, but concerning the Reduttion, obſerve the fol- 
lowing Rule. | 

If a Planet depart or move from either Node, towards the limits of his greateſt 
Latitude, the Reduction is to be ſubſtracted from the place found in the Orbite : bur 
if he depart from the Limir, and approach towards the Node, the Reduction is to be 
added, for ſo the Sum or Difference will be his true place in the Ecliprique. 

6 From thetrue place of the Sun from the Earth, ſubſtra&t rhe Longirude of the 
Planet from the Sun in the Ecliptique, and the Reſidue will be the Anomahe of 
Commuration, whoſe halfe Summe, if the Anomalie be lefſe then 1809, is the half 
Sunime of the angles unknown, that is to ſay, the halfof the angle of Elongation, and 
angle of Parallax, but if the ſaid Anomalie be greater then 184, then take for the 
ſaid number the half of the Complement to 36c*. | 

7 Having by the Table of &quation found the Diſtance of the Planet from the 
Sun, and the Diſtance of the Sun from the Earth, with the half Summe of the angles 
before expreſſed, we may by the Canon of Artificiall Sines and Tangents, ſpeedily ob- 
tein the angle of Elongation, and Parallax of the Earths Orbe, according to the Do- 
crine of the firſt Book, 2 Chap. 9 S : for as the Logarthme of the Summe of the ſaid 
Intervalls, is in proportion, to their Difference; ſo is the Tangent of bali the Summe 
of the angles unknown, to the Tangent of an-Arch, which being added to the half 

me of the angles unknown, giveth the angle of Elongation, but being lubſtracted, 
wveth the Parallax of the Earths Orbe. 

Finally, In the former Semicircle, where-the Anomalie of Commutartion is lefle 
ther 180", the Parallax of the Orbe is always to be added to the place of a Planet 
from the Sun, but in the latter Semicircle,when t he ſaid Anomalie is greater then 1t ©, 

1 1'24 and 


Harmonicon Cotlesrte. 111 


and leſſe then 360*, the Parallax is to be ſubſtracted; for ſo will the Summe or Dif- 
ference, ſhew the true place of a Planet frpm the Earth, as 1ſhall more fully illuſtrate 
dy the tollowing Examples. 


Example 1 in Sattirn., 


inthe Year 1594 December 10.at 7* 5& P, If. noble Tychoobſerved Þ in 24* 30/ 

A with Latirude 14 x8” North. | 
From the time given deducting 5& for the Differefte of Meridtans of London and 
Uraniburge, the ſe at London will be 7.0”, at which time, by my Tables, che middle 
motion ot his q 24* 18/ 8 his Aphelion 8* 25 53/ 53”, and his Node Afecnding ol, 
3* 204 28/ 51, which being given, I then, from his middle motion, fubſtrat his A- 
phelion, and the Remainder 7* 18* 2&1 5”,is the middle Anomalic of che Excentnque 
with which Anomalie, ] enter*the Table of the” Aquation of h, and ] finde the 
IIENInY thereto, tobe 54 & 2/" wirhthe Tirle Adar, atfoin the nexr 
towards the right hand , Jrakethe Diſfance of h from rhe Oro be- 918734 
(being ſuch parts whereof the Radius of the Earths Orbe is 10096) Wt (as in 
the P> woocad worke )-4540 be noted apart, bur the, &quation, } adde (according to 
gt tothe middle Longitude of Hh, and the Summe is the true place of þ from 


the his Orbit 4' 19 27 10. 

en ] ſubAra&the Node Aſcend. of h, from the place of H thus found, and the 
Refidiic is the *tromahe of Larirude c* 23 597 197, with which ] emer the Table of 
Imctiration, ReduRion, and Curtatio n,where] finde his Inclination 1*12* 35 North, 
his Redn@tion 1” 25”, and the Curtazion 245,4hen accordingitothe former Rule (be- 
cauſe H is going from his Node towards the Limit of his greateſt Latitude) ] fubftraR 
che Reduction from the place of H in his Orbite, and the Kemainder 4 194 257 455 
the rrue place of R from the © in the Ecliptique. -1fo from the Diſtance. of k from 
the © before found '91 8744, 1 deduct the Curtation, and there peſts 918528, which s 
the Diftance Curtaced. | | | 

' Having alſo by the ſecond Chap. found the place of the Sun to be £: 28* 47 15”, 
with his Diſtance from the Earth 98242, 1 ſubſtract rhe place of Rh from- the place of 
the ©, and there reſts for the Anotnalie of Commurcation # v4 21* 2c, which bi- 

fected, giverh the half Summe of the oppotire anyles 2, 4* 407 45® (or 64'4& 45”). 
which known, to finde the Parallax of the Earths Orbe, &c- I take the Summe 
and Difference of the two laterall Diſtances, namely, of the diſtance of h from the © 

918528, and of the Diſtance of the @from theearth 98242, and ] tinde their Summe 

i$ 1016770, and their Difference 8202$6, from which (for facility of operation, and 

ule of my Tables) ] ſtrike off the two laſt Figures cowards the right hand, and then by 


the Canon of Logarithmes, ] lay ; 


As the Summe - 10167170, ,C07193 
To the Difference $202j$6; 2,91 3920 
So the Tangent of half the Summe of the unknown angles 64*.40 457, 10,325007 
Tothe Tangent of 59 26 3136 = 10,234734 
Angle of Elongation. 124 17 16 Aggregate. 
Parallax of the Orbe. 5 4 14 Dillerence 


Finally, becaule the Anomalie of Comntntation is lefſe then the Semicircle 18c*, J 
therefore adde the Parallax of the Earths Orbe 54 4' 14”, tothe place of Þ from the 
©, 4 19* 25” 45”, and the true place ofh from the Earth will be 4* 24* :9/ 59”, that 
is to lay, it 24% 3& A, agreeing exactly to the Obſervation of noble T xcho Brake. 


Harmontoon CoOELESTE. 
The Operation in Saturn. 


In the Year 1591, 7 


| Longit.. h. | Aphel. R._ | Node Aſh} 
Time given. |[s d 7 a4 Omar 
1501 | 2 ©4 56 5718 23 46 10| 3 19 32 15 Place of the Sun; "289 
Years $018 18 46 49{o 01 47 04 48 12] 47 159 2. 
13] 5 Og 02 34 17 24| 7 50/Diſtance of 
December. | | 11 11 16 I 134 33jthe Sun fro P9824: 
Day 10. 20 ©O6 2 che Earth. & 
al, IE E23« ( DIETW Da 2 
«Middle Longirude of | 4 14 18 0818 25 51 53 ﬀ 20 28 = oat 
Aphelion ſu ſtrra&. he 25 51 53} 8. 4-S, 
Anomalie of Excagt-. }7.18 26 15 
Aquation adde. 5 09 02 A Mena rl aterons hn 
aq pan RT ner oY ent of Latitude, 'which gives 
Place of h from ©. 4.19 27 10 inclination 14 2 53” North, Ne Sres je 
Node Aſcend. ſabſt, | 3 20 28 5110 25/7 Swbſtratt. and the Curtation 216; 
Reſts. 1 28 58 ty 918744 Diſtance h from'©'in his Orhe. 
Reduction fubſtract. 'r 25 216 Curtation ſubſtra&. wy. 
Pla.h from © in Eclipt. | 4 19 25 45]. 919528 \Diſtance curated. | 
Place of the Sun. -|8 28 47 15| 98242 Diſtance of Earth from Sun. 
Anomal. of Commur. 4 09 21 30;Summe 10167/70 4,007193 
Halfe Summe. 2 04 40 45 wo rag Yo. 86 | 3,91 3920 
% h angent Or 04 45 10,32 
Parallax of Orbe adde. | o5 0414 Tangent of 59 36 31 Pry 
True place of Þ from + Nas & 
the Earth. * 9” Fj :: Ager. 124 17 16 Elongation. . 
Thar is. 24 20 Differ. 5 4 14 Paralla.of the Orb.gd: 


The Operation in Jupiter. 


the 


» 


9. in the morning, Michael! Meſtline and 


?obn Kepler, beheld (at T »bing ) WY eclipſed by @ : For the colour of 3 was read and 
fiery, which argued & to be the inferiour, 


- 


CO 


* L1 


Longit. V. | Aphel. 4. ; Node Aſc. Y 
Tilt ET INTTLTS. 158 7.7 
\ 1501 [5 ©4 24 5116 06 14 10| 3 o5 04 20, Place of the Sun, 
Years 80|8 29 02 40 1 20 o8 17 20| 28% 46 24” We. 
10|10. 3 35 20) 10 O1 2 10; Diſtance 
Daygs 39 -54 3 ®| of © fro>98360 
Hour. 17 {$38 o| __  ®| Earth 
Middle Longitude of Þ | 7 07 46 17 |6 07 44 22|3 05 23 5o| 
Aphelion fubſtr. 6 07 44 22 | —_— A Tn GE 
Anomalie of Excentr.'\z 0o' or 55 | Diſtance of V from © in his Orbite 544446. 
Aquation ſubſtrac. 02 38 27|The Argument of Latitude , which gives the 
Place of U from ©. 7 os 07 -50 inclination 14 117 3 North, the Reduction, 
Node Aſcend. ſubſtr. | 3 05 23 50| 25, » 42d che Currarion 111 parts: | 
00: Pote® 544446 Diſtance of V from © in his Orbite: 
Reſts } 29 44 oo 117 Curtation ſubſtract. 
Reduction adde. bus | $44335 Diſtance of V Currated. 
Plac.Y fro ©in Eclipt. | 7 05 08 15 98360 Diſtance of Earth from Sun. 
ru * ul - "y =o Summe *' 6426.05 2,807941 
Anom. of Commurat. |2 23 38 og Differen. 4459'75 2,6492*7 
Halfe Summe. I 11 49 04 Tangent of 41* 497 04 9,951658 
—_ Tn 5 > 2h Tangent of 21 49 56 9,792954 
Parallax of the Orb ad. | 9 59 ©B| OE ne! 
True place fro Earth | 7 15 07 23 Ager. 73 39 ©0 Elongation. 
"That is1n | m 15 ©7 23! Diffe. 9 59 8B Paral.of theOrb 


Harmonicon Cotlesre. 113 


The Operation in Mars, 


Longit. 6. | Aphel. &. | Node A1.S, 


ww Mad #7 #i 


Tune given. |s d 
L5Or |8 05 O5 1514 2658 30 '115 30 49, Place of the Sun, 284 
Yeung 80|6 13 19 52] 1x37 12 | 58 8] 40' 24" wv. 
1013 23 54 16 12 9, ©7 16 
Day8| o4 11 37 2 OI ;Diſtance of 
Hou.17 22 16| O | cOthe rnted 69836 
OT gon HS 


= — —— | 
Middle Longitude of & | 6 16 53 12/42847 53 [11636 14 


Aplchon fubſtract. 4 28 47 53] : . 
— | —— Gives the Diſtance vf & from © in his Orbice. 


Anomal:e of EXCent. OF 19 
Kquarion ſubſt m_— 

quation lubſt. IF 49; The Argument of Latitude, which ſheweth 
Place of & from ©. * 37 23 theInclination 1* 6/ 46” North, the Reducti- 


Node Aſcend/ſubſt. |1'16 36 14 08 50 Adde, and the Curtation 29. 
IE. | 162500 Diſtance of & from gin his Orbite. 


_—_—__ 


——_— <— 


| Reſts. 4 23 Ol og 29 Curtarion Swbſtraf?. 
a6: adde. 5O — — _— Paenn—gpyg 
— ——{162471 Diſtance of & Curtated from the Sun. 
Place& tro © in Eclipr. [6 ©9 28 13] 98360 Diſtance of the Earth trom the Sun. 
Place of che Sun 9 28 46 24 — on "ME 
gs ———  - [Summe 260831 3,41 6307 
Anomal. of Commur: | } 19 08 11[Difference 64111 2,506858 
Halfe Summe. tl 24 34 op of 54* 34/ 35” 10,147$23 
"4; <"DEP" <a 3 2 3337 
Parallax of Orbe adde.} 1 05 30 40 m__—. S.2 M9 IOT1Y 
True place of 4 from x6 of Ager. 73 37 30 Elongation. 
the Earth. ans. Differ 35 30 40 Parallax of the Orbe. 
Thar is. m15*& 535" ' 
CHAP, VII. 


To calculate the motion of the two inferiour Planets ,Venus and Mercury. 


& , onely differeth from them in the collation of the Proſthaphareſis of che 

Orbite, for in the ſuperiour Planets, the Parallax of the Orbite is the angle 

at the Planet, but in the inferiour , its the angle at che Earth , which in 
the former Semicircle being ad2.., and in the latter Semicircle ſubſtracted, to, or 
from, the place of the Sun, givet\ the true place of the Planer required. 

Inthe Year 1590 Oftober 7% at 5" in the morning, Michael Meſtlin (at T abing ) 
—_ & eclipſed by 2, for the colour of : was bright, which ſhewed R to be the 

lower. Meſtlin pap. 519. Eye. Aſtron. and Kepler Aſtron. Opt. pag. 705. 

For the Ce 119 hu ef of T ubin on London, 1s - to be ſubſtracted, 
therefore at Londen, the time is 16 24, at which time the place of the © from the 
Earth is 194 23/ 27 =, and his diſtance from the Earth 99545. Alſo the place of & is 
is 15% 31* 4o” mx, his latitude 24 1& 7” North, and his diſtance from the © curtated 


166503. The place of $ is then required. 


F He Praxis of the Calculation is in a manner the ſane as before in h YL and 


R A Type 


J 


- 
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A Type of the Operation in Venus. 
| Longit,.$. | Aphel, q. }Node Aſc.2 | 
SF, 011 "wr. "= 


| une given | 4 d #'|.s 6 d * 

5015 or 36 34110 2 52. £9]2 11 59 24; Place of the Sun, 

"E &|0o 15+29 13] 1 12 ©11 48 co } 196 237,270 
| 97 16 20 3©0;- * 8 06 | 5} 24] Diſtance 

October ! 2 17 253 ?7 41 277[af © fro 99545 
Dayoz| , 3 12 16 Earth. « 
Hemr.” 1G 1 1.04 C5 | M4 
Min.24 | 1 30, | | 
Middle Longitude of @ F 15 et 5T{to 4413 $7|.2:32 52 15 
I 


Apnelion ſubſtr. 10 4 13-57} ——{ - gl 

Anomalie of Excentr. 5 20147 Wl Diſtance of 2 from'© in his Orbice 7 181 2. 
Aquation | ſebſtract. | 7 + | The Argument of Latitude , which gives the 
"ery yr x inclinmon of her Orbe, 24 r5/ 44 North, the 


: j 3, 24 $4.20 Reduction 2” 58 fub. and the Currati 
ode Afcend. | Jo Wnt w < | : 
- odrngg nn __ . 71812 Diſtance of 2 from O1a her 
Refts .; 1.12 ©© 55) 56.Curtation ſubſtra&. _ 


Ledudti 2. 1-1 " 
Reduction fubſt Se” 5 71756 Diſtance of 2 from'© Curtated. 


Plac&-$iro © in Eclipt..) 2 124 51 4 . $9545. Diſtance of Earth from Sun, 


DE —— CCC Eg yr— 


Place of © fubſtract. 6 I9 23 27 


halle Ib Spree - Summe 17r70|t 4,233757 

Anom: of Commurart. [| 9 O5 27 45 Differen. 2778 2,443888 

Halfe Summe., \1 12-2607 1-7 Tangent of 42* 167 of.  o g58522 
4 * tens or —_——_———— } = 

Parallax of theOrb Tl OJ 52 5O C0086 4s Ma. 3.0 9.168663 

True placz 2 fro Earth. |5 15-30. 37 Difference 37 '52 50 Paral.ofthe Orb 
Fhat 15 in m15 30 37 


A Type of the Operation in Mercury. 


+ Anno 1671, upon the 28*) 'of ,Ofober Old Stile, or the A of November New 
Stile, CALnſfier Gaſſendins (by helpe of a Teleſcope) obſerved a ConjunRion of the 
© and 7 , for atg before noon he'came upon the Sun, and at 10 ' 28”. be was obſer- 
ved cowards the Sourh-EafFpifr of the © ſhadow (as it ſhewed it ſelfe ro. his-view 
upon a white paper held behinde the Telefcope) whereby it may be gathered, thar in 
the Heavens he ws placed towards the! Notrh+Weſt part of bis body. Now how 
my Tables repreſent rhis famous Obfervarion, i-ſhall here examine. 

For the difference '6of Meridians'of London and Paris, is tO be ſubſtratted x0, the 
time therefore in the Meridian 'of London is ro 18, at which time, according to my 
Tables, the true place'of the © is 144 '47/ 135" mv, and his diſtance from the Earth 
98877- | ch 9 | 
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The Operation in Mercuty. 


_ ; ( 4 ® | Aphel. Pp, | Node ALY; 
June given. [ug or fla tl, 4 1 4 
1601 2 02 49 48 8 x12 48 IF} 12 30 oo[Place of the Sun, 14* 
Years 20|© 14 53 ©o 34 48 20 co . 43" 35 Mm. 
1016 05/23 44 17 2 I5 co 
October |: a7 13 17 —— 1 08 Diſtance of 
07 the Sun fro Carer 


Day:.27 | 3 20- 29:40 8 
Hou-22 3. 45 04 © the Earth. 
Min- 18 304 ( 
Middle Longitude of ? |1 24-37 37/8 13 41 $3(113 16 15] FA 


Aphelion ſubſtract. |!$ 13 41 53 


Anomalie of 'Excent. | 5 10 55 44 
Aquarion ſubſt. 9 45 29 
Place of 2. from.©. , 'x 14 51 58 CTR 5257: 
Node Aſcend. ſfubſt. |r 23 16 25 


The Anomahke of Laticude, which giveth the 


- + Reſts. o 0135 49; + | 
inclination 117 21/7 North, the Reduction 41” 
Retuction ſubſtrat. | ky 'Subſtraft. and the Curration ©. 


Pla.z from © in En 1.14 51 17 98877 Diſtance of Earth from Sun. 
21171 Diſtance of 7 from ©. 


Place of the Sun ſubſt.. | 7 14 43 ,35 


Anomal.of Commur. 6 00 O7 42 'Summe 17300 8 4,X141i10 
Complem.to 1 2 Signes |-5 29. 52 18;Difference.) - 6770/6 3,830653 
Halfe Summe- - .. 2\.29+ 56 oo Tangroe ot fo! 5& og! 12,850849 
ran. as Latin 102-Þ BE 
Parallax of Orhe ſubſt. 2 wy G | xo SF APEL, TY yeni 
True place of 7 from | _ 3 32 Parallax © Orbe. 
the Earth. &l7 4 40 93] ©. 

Thar is. [m 14 40 3 vw 

KI; 


To (alculate the Latitude of the five Planite, Saturn, Jupiter, Mars : Venus, 
Mercury + » * 9 ai 11000 | 


, Sin na) em of the Longitude of rheſe five Plagets,we have a twofold 
Longitude given, the one being the true place from the Sun, the other the ap- 
* i Patentflabe from rhe Barth; which'fomecall the true place, (0 is there a rwo- 
© 7 ©,» fold Eatitnde; the one whereotis called Centricall; the other Ferrenealk. The 
Ceatricall ariſhy from! the inchnation of - the Orbice of the Planet from the Ecliprick, 
but theerher from che morion'of the Earth, and is the apparent Latitude, as it is be- 
held from the Globe of the Earth. The Demonſtration whereof you may ſee in the 
former Book. ! ©1 , OW Os ta Fe | | LTH b 
- And ſeeing thatthe Latity any-of thel® Planets may 1be obreined with 'much 
facility, by the Canon of Arrificialt Sizes and Tangents, I thought it alcogether tuper- 
flu6us to calculare any particular Tables ro obtein 1r, fith the-labgar would . have been 
altogether as greac, and thereforeibſhall here; in few wordsgbur wich mech dexterity, 
give you a univerſall Role howut to be ſuppurared, | Y. 


R 2 The 


116 Harmonioon, Coelgsrs. 


The Analogic. 
As the Sine of the Angleof Elongation,..1s to the Sine of the angle of 
Commutatios : '_ ry: | | 
So is the Co-tangent of the Inclination., | To the Co-tangent of the Latitude 
Required, 4 


Ar the time above given , of Tychos obſervation r 594, Dectmber the 10 day, at 7 
bonres P. Ad. the Latitude of H is required, arwhich rime, the of -Elongation 
15174" 17 16”, and the angle of Commntation 129% 21” 30”, becanſe they are 
*grearer then the Quadrant, I dedu@ them ſeverally from the Semicircle 180*, and 
there remains, for the angle of Elongation 55* 42/ 447, and for the angle of Com- 
muration 50* 38” 30%: then having before , in the Zxample of H, found his Incli- 
nation to be 1* 12 52 North, the Latirude of 'Þ niay (according to the former Ana- 
logie) be readily, and alſo exatly found. tree 


The' Operation in Saturn. +» ey 
Sine of the complement of Elongation 554 427 44”, 9,917095 
Analovie JNine of the complement of Commuration 5o 38 20 9.883289 
- Co-rangent of the Inclination of H 1 12. 53” ' T1,677582 
Co-cangent of the Latitude of t North x. , 19 53 © 114644776 
Therefore, the Latitude of Þ was 1* 18”, agreeing to Obſervatiou:'' © ' 


In Jupicer.: : 1 re | 
inthe Example before ſer down, the angle of 'Elongaton'is 73% 297, and the angle 
of Commuration 8;* 284 &, the inclination"et Is Orbe being 14 214 3/4 North, 
hence his Latitude from the Earch wilt'be- 1% 8 364 Norch, +11 
© Cine of Eſ6ngarion | 13* 29 0 _ 9,999072 
, ine of Cottimurarion *"B2 38 og ©$,997215 
N\Co-tangentof Inclinatis* 1 21 03 11,644648 
Co-rangent of Latitude _x ©$ 36 11,699891 


In Mats. | 


9,982016 

an on 70 51.49 9975313 

o-tangent of Inclinatid x 6 4 11,711660 
Co-rangentofthe Lat. .1 7, T1,704957 - { 


At the time of the above mentioned Obſervation of ein and Kopler., the plate 
of VY was15*7/ 22% m, and theplaceof $154 8/337 m, therefore the difference 
of Longitude was only 1* 20”, and here the difference of Latigude is but 48” 
for* a Numerter of & being neere ;/ he Eclipled & according as eſthnand 
obferved. 7-7 nx 

And here I c:n but ſmile at the folly of Lanſberge, who, to fit his own purpole, 
wov'd have this d %& to be onrhe 8 day inthe:mogmbg , and for no other end (as 
1 conceive) but becuſe he could nor make. the: Qbſervation co agree: with his Tables, 
bur ir ©ppolirion of tis error, and his own words. fel; 171 De Obfervar, Aﬀron. the- 
Saxr2, Thy the true Aftronomicall account-affiryieth; it was the g'\, day in the morn- 
ing ; ſo alſo reſtifierh the rwo famous Obſervert'thtevf, Kepler in Aſhes Opt, pag- 
02, and Maſftlin Epit. Aſtron. pag. $19.” © ” cr ih 


there- 
Kepler 


In 


His Hoxton C'citesre. (177 
*#s Venus. 
By the fy nopſs of the alulbibi'tY aforegoing, the Je her Orbite 


is 24 15” 44” North. the angle of Elongation 33 the com plement of 
the angle of We Ao. the Cirtle 845 j2" * {$2.48 to finde bes Laritude 


from the Earth, I ſay, 


As the ine of rhe angle of - Elongation 33* 52' 3g” 974618 
Awal3 0 the.Sine of the angle of Commuration $4 32 15 9,99802 3 
7 gle Yoo the Co-tangent 0 the Tnclinarion 2 15 44 11,403367J 
"To the Co-zangent c of Latitude 1 16 2 11,655202 


Atthe time of chis/Ecliptical} Conjundtion of & and 9, 1590, Ottober ; z,at5 AM. 
the true place of I Þ my Tables is1 51 31* 40” 8 ,and the place of 2 15* 30/1359 
alſo-the Laude of 9:45.15 x6” 7” North, the Latitude of 2 pas «4 Nerth, the 
difference of Latitude is 5”, and the of Longitude 1' 3”, which equalli- 
zeth the Parallax of Longitude, which 1s about 1/ ad Ortum, ho the appareat 
Diameter of 2 being 3 >, thee tovered &. juſt as Meſtlin ablerved at 7 bing. 


, in Mercuty, 


P incbe former operationof v; the angle-of Elorgation 1 s 3 32”, tlie angle'of 
 Contmunation 7 43”, and tile.machnanob:of. his Orbite-2x”. 317 N*th : Hence to 
finde his Latitude, the Analogge is- 


Sine of the Angle of Elongation '#: x 7,011824 

Fu” Sine of the Angle of Commuration 7 42 7,27 ©0200 
04 ogie ,0-tangear of the Inclnation 1131 I 2,474$49 
Co-angent, of the Latitude 5 17 12,81 3315 


In di matatle dofCand y 1633 Oftnber 28, at 19) 28” 6499p" pe 
Par, the glage, pt che Sun wes 148437 35% 1 


and the place of 2 14440” 3” m 
of the Sun 
ISI eng 


Latitude 5 17” North, t 7 Was 
North-Weſt. page & 21//, agreeing 
x ' CLEANSE. IEDQCS LAS 9% + | > 4 "s 
CHAP:./IX. 


+ 2To fade the Places of the Fixed Stars 4s any time given, .. 


" WN revard the ingiions af theFized Sh Obſervations in all ages, devre- 
Px hended co bs Saafl therefore to finde Ride they Hates .b laces, it is no more bg the 
mfdtte motion of The Sher of «ds tithe Gino , £0 which if there 
be. added the diſtance of Star whoſe Tonigitude is f0 " the Aggregate wil 

be the plice bf «tbe Star 
E x $#t;; 1 deſire to. know the place of The Tint Peder, the r of 7anuary 


LIE Liſt gather the odon of The fr Star of Oi | 


WE Fidhy 


1607 F* 27 "36 59 . 


\goF* © $2 58 
10 $ 29 


oy 1651 lo 2 "ak 19 9/26. - The place of The feſt Starof Aries 


Yr hen in the Catalogue of'te py Seam, } Fade The Lian Hearvis diſtant from 

of Arp ane. fr the place of The firſt of 
Guts the place of Co than) ho be place of forf 
of Aries, giveth the place of The Lions Heart, 7 Py 1 21651- Jn 24% 597 26/7 1. 


Place 


@ 7 


& L.A £419 


208 rf it a; 


\ 


118 H a &MON1C,ON Corrtsre. 

s d fx 
Place of The firſt Star of. Aries, fam? 1651 o 28 19 26 
Diftance of T he Lians Heart, Adde n 3-26 40 oo 

\Þhce of The Lions Heart, Janu. 1 1651 | 4 24 59 26 


The like order may be obſerved in any other of the Fixed Stars placed in the 
Catalogue. 


_— 


CHAP. X. 


© To finde the refrattion of any Starre , and 10 correft the Altitude ob- 
ſerveg. 


Ith the Akinude of the Sun, Moon, or Star given, enter the Table of Re- 
fraftions , and the Refraftion there fond, take from the Altitude obſer- 
ved, and the true Altitude will emerge, or adding the faid refrationro 
the true Altitude, the apparent will emerge . For the Refraction elevates, 
and makes the Sun, Moon, and Stars appear higher above the Horizon then they are. 
But the contrary hapneth i in the Parallax, which alwayes depreſleth a Star, and makes 
it appear lower then it is, and therefore the Parallax ought alwayes to be added to 
the Alcicude obſerved, that che true Altitude may be: ood. 


CHAP, XI. -. 
_ To finde the midale time of the Con)unttion 0r oppo of the Luminaries | 


His Precepe being of great uſe a ly ir the calculation of Eelipes of che 
Sunand Moon, iti herefore ga (ore barn anderſtanding) that 
. we eT mort 7 v1 Y 
EE earl laſtday* "the Moneth given , compute 


the mean Longitude. of. the Sun = - hog and if their places concur and agree 
exactly, the middle time of the New Moon falleth in the Meridian of the laſt day; or, 
if the place of the Moon exceed Me ec ys the San exactly (ix Signes, then the mid- 
dle time of the Full Mqan happegetbarthe-fame inſtant ; bur if their places otherwiſe 
diſagree (as moſt commonly it happeneth) then ſubſtrat the place of the Moon, from 
the, place..at the; Sun, and) the reſidue is the diſtance of the Moon from the Sungor 
from the Oppolicion gf the Sun, by allowing 6 Signes, which reduce inco Sexagen's, 
by allogri and then conyert. the {aid diſtance (by the, Sex 


evarie 1. 


4g, as the.Sun) into Nayes, and \/inures 
- the Day ; which being BLN 4 mo the 7 of New Maon in 


carand monerb propoſed... 
A VJAE4 it is required 0 je of the New rand Full Moon in ch 
16 53, therefore, RR Frg Precept, i middle time is thus obteined 
Time given. | « df # hy w%. 
r60x | 09' 19 58'34)0 of 33 3 


Years Z(5. 00 17 57 be 27 07 6) i 
124 co'oo' of 23 Foz o8 141 
or” 28 69+71 'r 45-64 26}* + 


Middle motiofv'of ©. * [11't$ 34 5 bevy 35 | Middle motion of the C. 


Midate myo} yore Cfubſt. ©4 O04 x3. L144 
Reſts Diſtance of C from ©-107. 14 27- ANI; - A 
Semicircle ſubſt. 06 OO ©O ©O 


En i Ions IO EE on ED I 


NPiftance of C from & ©. ©. O1 14 17 * 


Which 
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Which by the Sexagenary Table of the Longitude of the C from the ©, is thus to be 
reduced into Daies, and Minutes of the Day. 


1 SE. >> 

07178 | Diſt.C fro $© 44 15 28 

re | Dayes 3 36 24/20 

12 O5 | hg 

7 43 ©] Or thus, | Reſts 73 47 og 

Diſtance of C from pot © 44 17-28 which is all* 57 7 31 ©3 

Sri 09; ang | Rt 3 low 

- "A oo! | 59" I1 59 

59 IT F9 | 1 59 

Jo; 7 6 | Reſts 6 

| - 3 30 6 

Which is reduced into Time thus. 
rf v4" 48/ "ST 
"597 27 76 

yo” 12 0© 


lth. Ao. eto dt 


—  —— > wo —— oo —— 


Toxall, -Dayes 3 Hou: I5 1/48 cf”. 


Therefore the middſe time of the full C happeneth in Afarch 1653, the 3 day, 5 
houres, 11 minutes, and 48 feconds. | 

Now to finde the time of the mean 4 © C next following, 1 adde to the Full Moon 
gzven the balfe Syzyg5414* 18%:22” 2," and the product will give the time of the 
middle of the Nevv Moon next fgllowing, +42. March 18% 9” 337 50. 

Finally, if you would know the times of the New and Full Moons in the followin 
Moneths, adde to the time of the New or Full Moon given till 14* 18h 2-7 2, lo. 
you ſhall hayethe equall time of the S7z3gi«next following, and thus may yor pros 


ceed frow New Moon to Full Moon, and trom Full Moon to New Moon at pleaſure: 


alt l 


[ - 
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CHAP. XII. 


To finde the time of the true Conjuntion or Oppoſition of the Sun or 
Moon. | 


O the time of the middle d or & ©, calculate their true places, and if cheir 
| motions ſhall agree, and be both one, the mean and true & fallerh cogether 
af that very moment ; bur if their places differ, as moſt commonly it happen- 
eth , then take their difference, which divide by the true hourely motion of 
the E-from the ©, the Quotient will give the intervall or diſtance beryveca the mean 
S$yzyg4 and the true (yvluch never excecdeth 14%) and this adde to the time of the 
mean Syzygi4, if the place of the C. be lefſe then che place of the © , or dedud rhe 
ſame from the time of the mean Syzygja, if the place of the C be greater then the 
place of the ©, and you.ſhall haye rhe time of the rrue S 2J7ievvell mgh ; to vvhich 
ume compute the true motions of the © and C, and if. cheir places abree exactly, you 
have the accurate moment of the true $y<ygia, bur if there be ſome tmall difference 
(as often times happenerh) then divide che ſame by the true hourelymotion of the C 
from the © at that moment, and the Quotient adde to, or fubſtract from, the time be- 
fore found (according as the place of the C is leffer or gceater then the place of the 
©) ag. youſhall bave'the time of the grue- Syzy75a. 
E X4amPLE, By the aforegoing precept, the middle time of the # © Cin March 
1653, the third day, 15" 11” 48”, at Which time the true places ofthe © and C are 
thus enquired. 
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| $ a: £ ts C id: &.# Ho 
XMidile motion ef © IT 22 O5 57 | Middle motion of C OF 22 ©5 57 
\ p38 (>) iubſtra8. 2 ©6 37 O02 | | Apog. C {ubſtrac. OG 12 CT I4 
\npmalie of © | OS 15 28 54 Anomahie ef C [11 10 04 43 
Aquation of © adde or 59 37 © « &quation of (1 xcen.ad. | I 37 21 


— — — 


— — — 2 PL 


I rue motion of tae © | I1 24 05 34 


| _— —— - 
OO — 

4 

: 


5 I of C xquated. OF 23 43 28 


Vlace of the C [C5 23 44.50 ; Anomalie of C xquated. | 11 11 42 14 
iſt of ( from & of n | 21 44; | Reflection & variatio ad. 22 
| (Place of  coxquate /. | o5 23 43 50 


\\ith the co-xquate Anomalies of the © and C, I enter the Tables of their 
LLourly motions, and J finde, the hourly motion of the © to be 2/ 29”, and the hourly 
motion of the ( 29/ 50”, then deduQting the © hourly motion out of the Moons, 
the Remainder 27” 21”is the hourly motion of the C from ©, by vvhich dividing 
their Diſtance 21” 44/, it giveth in the Quotient 47/ 41”, vvhich added to the time 
of the middle & © C, maketh 3* 15 59/ 29g/ at vvhich time the ©is in 244 7/ 32” x : 
and the C in 24'7/ 36 x, therefore becaule the place of the C exceeds the place of 
the © 4, 1 (ubſtract 8 (which is found by dividing the 4” by the hourly motion) 
from the time given, and the corrected time of the'true Oppolition will be 3* 15" 59/ 
21”, at which time, I again examine the places of the © and C, as you may fee in 


the following Paradigmata's. 


© s d 4 Tm C 't s d # 
Middle motion of © [11 2207 54| | Middle motion of C. O5 22 32 04 
Apog. Qtubſtract. "”y 06 37 03 | | Apog C lubſtract. pe 12 OL 27 
Anomalie ©. O08 15 30 Fr | | Anomale of C IT 10 30 27 


AXquation of © , adde. |ooor 59 38 , A&quation of ( adde. OO On 25 28 


m— DO 


Anomalie of © co-xquarte. | o8 16 3001j j Anom. of 4 >» 20 11 11 21 34 


True place of the ©. 3 24 07 22 | | True place of the ne 2407 32 
ib ih. er SLND FA Wi .naSoiil 1c. - 4 
True motion of C F 24 7 32 
Node Aſcend. fubſtract. 11 22 29 22 


© E— 


Anomalie of the laritude C ©6 1 38 10. 


By the former $ ynopſis, I finde the © and C are exactly in oppoſite places, ſheys 
ing the crue Oppoſition is exa&tly atteined, then if we ſubſtrat 5* 57%, for the 


Aquation of Civill Days, it leaveth the apparent time 1 5" 53" 24”. 


— — 
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CHAP. X111, oÞ 
© TV 


To finde the apparent Semidiameters of the Sun, Moon, and Shadow of 
« the Earth, in the Syzygia's, or New and Full Moon. 


Neer the Table of the £emidiameters of the © C, and ſhadow, &c. and wich 

the Anomalie of the ©, rake his Semidiameter, his Horizontall Parallax, and 

his hourly motion ; Likewiſe, with the Xquated Anomalie of the C, you may 

take her Horizontall Parallax, and Semidiameter, then from the A te of 

Horizoncall Parallax of the © and C, take the © Semidiameter; and the Reſidue will 
be the apparent Semidiameter of the Earths ſhadow. / 

As iu the former Eclipſe, the Anomalie of the© is 8* 16* 3&/ 1”, and there- 

fore his hourly motionis 2/ 29”, Horizontal Parallax 2 21”, and his Semidiameter 


16 32 | 
Again 


p 
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Again, with the Xquared Anomalie of the C 11+ 11* 21” 34//, Itake her Horizon- 
call Larallax 55/ 51, and her Semidiamerer 15/ 38”. 
/ 1 
Horizontall Parallax of © 2 21 
Horizontal Parallax of C 55 51 


Aggregac ——T 
Semidiameter of © lubſtrat 16 32 


Refts Semidiamerer of the Earths ſhadow 41 40- 
CHAP. XIv. 
To finde when the Moon will be Eclipſed, and when not. 


Rules I. 


T the time of che mean Full Moon, if her middle place ſhall be diſtant from 
either of her Nodes lefle then 15* 12” either porting, or contrary to the 
ſecceilion of the Signs, that Full Moon will be eclipſe 


ExamPLE. Atthetime of the middle of the Full Moon before mentio- 
n: ed, to be in March 1652, the 3% 15* 11 487, the middle place of the C is 5* 224 
5/ 57”, and the place of the Dragons tail 5* 224 29 25”, 10 that between the place 
bf che Moon, and -w} South Node is but 23” 31” / -whereby L conclude the ſaid Full 
Moan will be py 

RuLs IL 


If at the time of 'the true Full Moon, her Latirude be lefſe then the Summe of 
the Semidiamerer of the Moon, and the Earths ſhadow, the Moon will ſuffer Eclivfe, 
V bur if greater, (he cannot be eclipſed at thar full. 
on. PLE. In the ſaid Eclipſe, her Latitude at the time of the true Full Moon, 
” South, and the A of the rwo Semidiametersis 57 18”, therefore, 
iſ the Moons latitude is lefle then the ſaid Aggregate, I pronounce that the faid 
Fd Moon will be Eclipſed. 
And here note, that the difference of the Moons Latitude, and the faid Semidiame- 
ters 48/7 45” is called the Parts Deficient. 


OO —— — 
CHAP. XV. 


of the Reduition of time, from the true 4 or & OC, to the, apparent time 
thereof. 


B 


Ecauſe the time of the apparent 4 or £ OC, before found, doth ſometimes a- 
lictle differ from the true time, as I have before declared, I ſhall therefore here 
ſet down how to obtein the ſame. - 

Having _ the Reduction of the Moon, as is taught in the 5 Chapter, 
divide the rw, the trne hourly motion ofthe Moonfroin the ©, and the Quoti- 
ent ſhews the difference deſired 

AsSin our Exen ple aforegoing, ,where the Apomalie of her Latitude is & 14 38” 
10”, which gives the of her. Obae to. the Ecliptique 24” ſubſtraR, and 
this divided by the hourly motion of the C from ©, exhibireth in time 5 2to 
be to the apparent time 15% 53/ 24, ſo thar the exaR time of che apparent 


Oppaliton ofthe © and C in March 311 1417” 


>] 16 nor 


orks oY) 0b CHAP. 
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CHAP, , XVI. 


To finde the diſtance of #he true Canjunttion or Oppoſition of the Sun v 
Moon from the greate#h Obſcuration. 


Ith the Latitude of the M enter the Table of the diſtance of the 
true ConjunQion and on from the greateſt Obſcuration, and 
you ſhall have the diſtance required, . which divide by the hourly nwv- 
tion, &C. | 
"ExAMPLE. TheLatitude of the Moon in the former Eclipſe is 8* 33” South 
Deſcending, and therefore the diſtance of the true Oppoſition from the greateſt 
Obſcutation is 45”, which divided by the hourly motion, giveth 1* 38” to be ſub- 
ſtrated, ſo that the greateſt Obſcuration happeneth at r5* 52 39%. 


— 


CHAP XVII. 
To finde how many Digits the Moon will be eclipſed. 


Aving found the true Latitude of the Moon, her Semidiameter, and the 
Semidiameter of the Earths ſhadow (as before is taught are then to 
dedu& the Moons Latitude our of the Aggregate of the ſaid Semidiameters, 
and the Remainder ſhall be the Parr defictent, which found, you are to rea- 
ſon thus. As the Semidiameter of the Moqn, is in proportion to twelve Digits, fo is 
the Part Deficient, to the Digits eclipſed. Asin the Eclipſe of the Moon to be 1653 
March 3* 15* 52 39, the Semidiameter ofthe Moon is x 5/ 38%, and the Part De- 
ficient 49/ 45”, C—_— Ra y 
As 31* 16" is to 12 Digits, So is 48" 454, to 18" 42* 36”. 
By the Sexagenarie T able, the work js this. 


” 4@ 


43 45 


A Dig. 18 424 3. ] $ 


Res 2a 44 
Diameter of C 34, 16. 


| "Orby the Canon of Logazithas, thus.” 
As the Diameter of 'c 31' 16” (gr 1876",) 34273233 
Isro x2 Digits 9 FRO -  2,857332 


So is48' 45”, (or 1925”, ap 3466126 
-To184 4x" 36 (or 1122!%) as before. 3,950225 


bs 
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CHAP. XVIIL. 


To finde the Minutes and time of Tncidence, and the half continuance” of the 
00n inthe Earths ſhadow, called in Latine Mora dimidia, 


<— 


— 


Trigonometrically, which way, becauſe it affords much brevity, we ſhall here 
follow. 

inthe Example laid down, the Summe of the Semidiameters of the Moon and 

ſhadow, being reduced into Seconds, is 2438”, and the Latitude of the k:00n 51 3- 


I: the 29 Chap. of the former Book, I ſhewed how to. reſolve this Propoſition 


Operation. 
Summe of the Semidiameters of Moon and ſhadow 3433”. 
Latitude of the Moon 512 
A ate 3951 — 3,596707 
Direcce 2925 —— 2,4661 26. 
| * Summe 7,062833 
Minutes of Incidence 56/ 40”, or 3400. halfSumme _ 3,531416 


Which are che minutes of Incidence, and half continuance together., 

To finde the minutes of the half continuance. 
Difference of the Semidiameter of C and ſhadow. 1 562 
Latitade of the Moon | 513 


Summe SONY nnmnnnmnm-— 7,190.18. 
Difference 1049 — 3,020775. 


Aggregate 6,337793 
Minutes of the half continuance 24 35” or 1475”. Semi-aggr. 3,168896. 
Then as before is taught, I divide the minutes of Incidence and hatf continuance 
ther 56/ 4c”, by the true hourly motion of the Moon from the Sun, 27 21”, 
j the Quotient giveth the time of Incidence & half tarrience together, 2" 4 19, 
then I divide the minutes of the half carrience, by the hourly motion, and the Ace 
tus 537 56! ſheweth the time of her half continuance in the ſhadow. 


Time of the greateit Obſcuration "5 52 29 
Half Duration. 2 4.19 
Beginning of the Eclipſe. 1; 48 20 | 
End. 27 56 58 
IIS © 53 56 
Beginning of torall darkne 14 58 4? 
End of totall darkneſſe. 16 46 25 
CHAP. NIX. 
To finde the Latitude of the Moon , at the beginning and end of the 
Eclipſe. x 


Hat the Eclipſe of the Moon may fitly be deſcribed i» Plano, irs here expe- 
dient, I ſhew how to finde her Latitude both ar the beginning and ending of 


the Eclipſe: therefore, 
Take the minutes of Incidence and half tarrience together, and adde there- 
to the middle motion of the Sun ing to the time of Incidence and half tarri- 


ence, the Summe whereof take true motion of the Moons Latitude, ar 
S "2 the 
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the time of the middle of the Eclipſe, and you ſhall have the true motion of her La- 
tirude at the time of the beginning”of the" Eclipſe; bur adding the fame ro the true 
motion of her Laticude at the time of the'middle of the Fcliple, you ſhall have the 
true motion thereof, atthe end of the Eclipſe, by help whereot you may by the 5 
Chapter finde her cruelaritade. 

Exa»mPLE. Inthe Ecliple, before mentioned, the middle motion of the Sun 
agreeing to the time of Incidence and halt tarrience together is 5” 7”, which being 
added to the minntes of Incidence andhalf carrience $67 4c”, maketh 1* 1* 4” 

- this 1ſubſira&from the true motion vf her T atitide at. the middle leaveth#he 
motion of her Latitude at the beginning,6s 04 2c/ 23”, but being added, it giveththe 
morion of her Latitude at the end,6s 2* 397 57”. Herice her, Latitude ar-rhe begin- 
ning is 3/1 Sourh Deſc. and at the end 13/ 5. 


—_— A. 


_. 


th yY 
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CHAP. XX. 
To delineate and Typifiethe Eclipſe of the Moon in Plano, 


O deſcribe the Ecliple of the Moon #n plane, there muſt be given, (1) the 
Semidiameter ofthe Moon, (2) the Semidiameter of the ſhadow, (2) the 
| Latitude of the Moon, both to the beginnings and ending of the Eclipſe, 
which bad, deſcribe two Ort hnes cutring each other in the poine 
A (as you may behold inthe mm re).to be of ſufficient length for the num- 
| ber of the Parts of the A e of both the Semidiameters, as DB, E C, and ler 
B repreſent the Weſt, D the Eaſt, C the North, E the South. Then on the Center 
A, deſcribe a Circle, conteining the Summe of both the Semidiameters, whole Cir- 
cumference is hnoted with the lettets BCD E, and on the ſame Center A, deſcribe a 
leſſer Circle within the former, comprehending onely the Semidiameter of the ſha- 
dow, whoſe Circumference is F G. Finally, upon the line CE, note the latitude 
. of the Moon both at the begnning 2od ending of the Echpſe, mimbring 3c North- 
ward or South-ward from the'Echiptique line BD, according to the denominrtion 
and ſpecies thereof, win Luarar grgts the Eaſt and Weſt, and at the end of 
each line make amark, and from cheſe marks draw a ſtrezght fine, which ſhall repre- 
ſent the way of the Moon, during the time of the Eclipſe, upon which line, deſcribe 
five Moonis (if the Eclipſe be totall) the'firſt in C, the ſecond in H, the third in], the 
fourth in K, the fift in N, the firſt towards the Welt, ſhewing the beginning of the 
Eclipſe,the ſecond the beginning of total darknefle,the third the middle of theEcliple, 
the fourth the end of torall darkneſſe, the fifth and laſtrhe finall end of the Eclipte. 
ExamPLE: Inthe Eclipſe before treated of, the Semidiameter of the C is 15/ 
2%, tbe Semidiameter of the ſhadow 41” 40”, the Latitude of the Moon at the be- 
ginning 3” 1c/” South, and at the end 13/ 56”, which given, on the Center A, (the 
Interſe&tion of the two Orthogonall lines) 1 deſcribe a Circle, conteining the quan- 
tiry of both the Semidiameters of the Moon and the ſhadow, 57 1, as BCDB, 
andonthe ſame Center A, I deſcribe another leſſer Cirele, as 'F G F, conteining 
onely the Semidiameter of the ſhadow 41” 40% Agtin, ity the line E C, from the 
point A, towardsE, I note the Latitude of the Moon ar the beginning of the Eclipſe 3/ 
19, South, drawing the line I L parallel to A B. Alſo in the fame Tine 1 account the 
Latitude of the Moon in the end of theEclipſt 45 & South, extending MN paral- 
lelto A D, which done, 1 draw forth a ſtreight line from L to N,, which ſhall repre- 
ſentthe way of the Moon during the faid Eclipſe, and laſtly,” L ſheweth the place of 
the Moon at the beginning of the Eclipſe, H her place when ſhe begins to'be torally 
darkned, I her place.at the middle, K her place when ſbe begins to-recover light, and 
N the end of the Eclipſe, or the place when ſhe recovers her perfe& light. ; 


LS 
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| $ 16 30 

Anamalie of C co-4quated. F IT 11 21 34 
T rue motion of the Moons Latitude. 6. 1 28 10 
7 ru Latitude of the Moon. South Deſc. 8 33 
The true place of the Sun. X 24 9.32 
T he true place of the Moon in her Orbite. | TM 24 7 32 
Readuttion Subſtraft. 24 
Place of the Moon in the Ecliptique. M24 7 8 
Sun 2 29 

Howrly mation. < Moon. 29 $O 
/_ | CMomfron Sun. 27 21 

By which 1 divide the Redultion or Diſtance of © ant © oC 24 
Apitte Lane ates: F FJ 
T berefore the exatt time of the apparent P OC is March. 3 15 54 17 

WB Moon. I5.3 

Sei aerer of chadew. 43/40 
Aggregate of the rwa Senvidhamerers. $7 18 
Parts Deficient. | 48 45 
Digits Eclipfed:+ . - Y Dig- 18.42 36 
Minutes of Incidence and half tarrience together. 56 40 
Minutes of balf tarrience. ; 24 35 
T ime of Incidence and half tarrience together. 2 419 
T ime of half tarrience. 7 F3 56 
T ct all Duration. 4 8 38 


Latitude 
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D MH," 4 
Latit. C giveth the Diſtance of the tye & ,ſrom the greateſt Obſcuration. 45 
which divided by the hourly motion giveth the ſpace of the 


true £ from the greateſt Obſcuration. Subſtract. 1 38 

T herefore the pears # Obſeurarien hapneth. March 3 15 52 39 
Beginning of rhe Eclipſe. > iN 13 48 20 
Beginning of totall Darkyeſſc. - , 14 58 43 
T he greateſt Obſcuration- ho 15 52 39 
T rue Oppoſition. I5 54 17 
End of total! Darkpeſſe. | 16 46 35 
End. = 3 I7 56 58 
vr. | £ 

Latitude of the Moon at thed ws South Deſcend. ) - : p 

A Type of the Eclipſe. 
Norrh, 


© — 


CHAP. V IIL. 


To findethe Declination and Right Aſcenſion of any point given, not ex- 
ceeding five Degrees of Latitude. 


Lbeit, in tHe ſecond Book, I have vari ſhewed . how to finde the Decli- 
nation, Right Aſcenſion, Aſcenſionall Difference, Oblique Aſcenſion, and 
point aſcending by the Doctrine of Trigonometry, yet conſidering that way 
is not altogether ſo expedite and ready for practiſe, as fome may deſire, ſhall 


therefore here ſhew how to finde the ſame with more ſpeed, for the more quick Cal- 
cularing the Suns Eclipſe. | 


To finde the Declination. 


Enter the Table entituled | A Table of Declinations | finding the Signe and Degree 
inthe firſt Column deſcending on the left hand, and the Laticude on the Head, and 
in the common angle (by making proportion for the intercepred minures) is the 


Declination required. 
To finde the Right Aſcenſion. 


In like manner, enter the Table of Right Aſcenſions, and you have your deſire. 
Ex AMPLE. Atthe time of the true Conjun&tion of *un and Moon to be 1654. 


| Angsſt 1* 22' of 43”. I require the Declination and Right Aſcenſion of the 


Jun 
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Sun and Moon : The.Sun is then in &. 194 34/ 25/7, and the Moon in the fame 
place, with North Latitude 2g' 7”; Therefore (firſt) ro finde che Suns Declination, 
| enter the Table, finding 1 gf, againſt which, in the ſecond Column, is 1 5* 11”, the 
Declination anſwering thereunto : Bur becauſe the minutes of che Suns place are no! 
to be found; therefore, to take the proportional part, 1 rakethe difference of Decli- 
nations between 194 and 20, which is 18”; then by the Sexagenary Table , rhe 
proportional part is thus to be extracted : | 
As 14 or 6&/, isto 18/; fo is 34 25%, to1& 197 


18 ©o 
10 '13 
=... 


Part Proportionall 39 30 


Which 1&/ 19” being ſubſtraRed from the Declination before found (becauſe the 
Declination decreaſeth) there remainerh 1 5* & the Declination of the Sun required. 

But to finde the Moons declination, { or any other Star not exceeding 284 De- 
clination) you are to finde her place inthe firſt column, and her Laticude onthe Head 
(having reſpe& to thac face of the Table, ch agrees with your Latitude) and in 
the angle of meeting is her Dechinag NDe 
4 the — ninutes/ 
© and c to be A»g»ſt 16 $4, het” 
North © and ponc/-ay © e 

After the ſelf ſame mar 


ſtars ,by the Table of Right Alden 


- G , 
—_ pl E, * 
*. - pg 3. w" a LIL) 
LF, 6 ' ie - | mv b4 - 
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-' 
To finde the Right Aſcewfien"sf the Medium Cceli. 


O the Right Aſcenſion of the ©, adde the time afrernoon (being reduced 
into degrees and minutes of the Zquator) the Aggregate, if it exceed nor 
260*, is the Right Aſcenſion of the Mednm (ali, but if it be preater, fub- 
ſira& 360* therefrom, and the reſidue will be the Right Aſcenſion defired. 
As at the time of the true ConjunRtion ofthe © and £ before mentioned. in Auguſt 
1654, the Right Aſcenſion of the ©is 142* & 287, and the time given 23 & 43”. 


The operation. 
> n 
Right Aſcenſion of the Stn 142 oo 28 
Houres 22 339 ©9. oo 
Minutes oo "0. 00 on 
Seconds 43 10 48... 


A y_ 
Right Aſcenl. of Median Cali 112 it 23 
Now if you adde go#to the Right Aſcenſion of the Medina Cer; the ſunme will 
kethe Oblique Akenſion ofthe Fo ring 209% ur 33% 


CHAP. 
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CHAP. X XIV. 
To finde the point of the Ecliptique Aſcending. 


ter, enter the Table of the Oblique Aſcenſions of the Ecliptique, and having 

found the Latitude of your place in the front of the Table, deſcend the ſaid 

Kow, till you finde the Oblique Aſcenſion given, againſt which, cowards the 
left hand, you have the Sign and Degree aſcending, —_ you muſt .remember co 
take the Proportional! part for the intercepred Degrees, as betore we ſhewed. 

Ex AamrLE. The Oblique Aſcenſion before given, 15 2024 117 1:4, and therefore 
the Point riſing in the Latitude of 514 32'is15' 37' 7, Whole oppoſite place 1 54 
37 Y, isthe point ſetting and the intermediate Point, = 15+ 37g, is the go (or 
greateſt Alritude) of the Ecliptique at that moment. 


H Aving found the Oblique Aſcenſion of the Point Orient by the former Chap- 
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CHAP. XXVvV. 


To finde when the Sun ſhall be Eclipſed, and when n0t, at the time of the 
viſible Conjunction of the Hun and Moon. 


neer one of the Nodes, and fo hath lictle or no Latitude, its expedient, 1 here 

inſert the two Rules uſed of A ſtronomers, to find certainly when theSun wil be 

eclipſed, and when not, the one whereof hath been in great eſteem with An- 

tiquity, norwithſtanding the other is more exaQ, but withall more difficult, both 
which in their order are here fet down. 

If the middle motion of the Moons Latitude at the .time of the middle 

Conjunction of the Sun and Moon, be diſtant, from the North Node lefle 

hett 20* 4 or from the South.Node lefſe then 11* 22/,the Sun may be eclip- 


ſed at that Conjundtion., _ __ | 


Bs che Sun is n6t Eclipſed in every ConjunRion, but when, it happeneth 


Ex a» PLE. Atthe time ofthe middle Conjun&tian of the Lominaries, which is, 
to happen 1654 Awgnſt 1 22" 27 44”, the middle motion of the Moons Latitude is 
5* 26* 207 3& and therefore Diſtant from.the North Node, 3* 29/ 3&, whereby 1 
gathar the Sunwill be eclipſed arthat ConjunRion. 


. Rule: 24 [1OL9911 


If the apparent Latitude of the Moon at the time of the viſible ConjunRi- 
on be lefle then the ſumme of the Semidiametersof the © and C, the © will 
then ſuffer Eclipſe, but if greater, the © will ſuffer no Eclipſe at that time. 


Ex AMPLE. Inthe ſaid Eclipſe,the garens Latitude of the C at the time of the 
viſible Conjundtion, will be.5” 4”, which is lefſe then the ſumme of the two Semidi- 
ameters, therefore the © will be. Eclipſed.*'. © 797 2! 

But this Rule is not of ſo much uſe as the former, becauſe it never, takes. place, till 
the Calculation be it a manner finiſhed, therefore inthe firſt place” m: ue of Fr. 
former, and be ſure the Modh be within the Eciptode dans, "Limits, left' ye 
ſpend time and pains to no purpole. 


. Cuap. 


# * > 
Fa 
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CHAP, XXVI. £4 
To know whether the Eclipſe of the $un happens in the Oriemall or Oteciden- 
tall Quarter of the Ecliptique. 


Aving found the Poitit aſcenditg and deſcending , and the go# of the Eclip- 
ique as before is ſhewed ; if the Eclipſe happen betweenche go! and 
| Point alcending, if ſo, ic mou in theOriencall Qua bugifir tap- 
| penberweetithe ſaid go* and the Point defcending, the Conjunftion then 
hapneth in the OccidentallQuarter of the Ent | 
EXAamPLE. Atthe apparent time of the true Conjuntion of the Sun and Moon, 
to be 1654 Angſt 14 22»&/ 43//; the Aſcendant is 1 5* 37 , and the go* ws* 377S, 
therefore the Sun being in 19* 34” 25” &\, is placed between the go* and the Horo- 
ſcope, whereby, | conclude, the ſaid Conjun&ion happeneth in the Orientall Quar- 
ter of the Ecliprtique. 
Again, deduding the place of the 90", which is 15* 37 S, from the place of the 
©, the Remainder 15 the Diſtance of the ©, from the go4, rowards the Point Orieac. 
viz. 339 57 25 NR 


———r—o—_—_—_ —O OO _—_ 


CHAP. X XVII. 
To finde the Altitude of the Sun or Moon, 


N the tenth Chapter of the ſecond Book, is ſhewed how to finde the Altiryde of 
the Sun or Moon, at any time, by the Do&rine of call Triangles, according 
co which Do&rine, (becauſe its the moſt abſolute of all others) I ſhall bere adde 
an Opgpation, for finding the © Altitude, the tad firſt of Auguſt 1654 at 22% & 
43", it beingrhe apparent ctime"of the true ConjunRion of the Luminaries in the 


The Elevationof the Pole is $1432! of 

The Complement. 38 238 © - 
Diſtance of © from the Meridian. 29 49 15 Which is found 
4 wes the Right Aſcenſion of the Adediioms Celi, from the Right Aſcenſion 

the ©. . 

I The Operation. I 
Radius go?, % 10,00000 ”) Co-line of 34* 34/41”, 9,91 558 
Teqguat 3828"; 9,90cog { Co-lineof z8 28 © 9,89375 
.Co-line of the angle given 294 49/ 1 5”, 9,93831 C Co-line of 40 25 16, g,88155 
Sine of 46 23 ©: 9.85972 


Tangent of 34 3441”: 9,8 3840 

- baba Altitude of the of the © in the Meridian of London will be at the 
ſame moment 46* 237 os. After the ſame mannerJhe Altitude of of the Cis to be ac- 
quired, as istaught in theſecond Book, tenth Chapter., 


——_ ———_—_—_— 


Is 


CHAP. XXVIII, 
To finde the Parallat#icall* angle according 10 the DoGrine of the ſccond 
Book, twentieth Chapter. 


T.the apparent Han of the true Conjun&ion of the Sun and Moon , before 
ified, we have given: (1) the Alticude of the Sun 46* 27” (and therefore his 
Diſtance from the Zenith 43* 37 &”) (2) his Diſtance from the got, towards 
the Orient 33% 57 257. Hence the ParallaQticall will be 454 1/ 46”, as the 


following Synopſis makes appear. ed 
Tangent of 43* 37 7; 94979021 
Radius 9o'; 10,000000 
Ta tof 334 57 25, 9.328283 


Co-ſine of 45 1 46: 9.349264 
T 


CHAP. 
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CHAP. XXIX 
To finde the Parallax of the Moon from the Sun in Altitude, according to 
the Dottrine of the ſecond Book 22 Chapter, 


T the apparent time of thetrue Conjunion, before mentioned, the Diſtance 

of the Sun from the Zenith is 43% 277 o, andthe Diſtance of the Moon from 

the Zenith 434 16 22”, alſo the Diſtance of the Sun from the Earch is 101 262 

and the Diſtance of the Mona 3981, (the Semidiameter of the Earth being 
68%) which © given,the Operation is as followeth. 


Iii the Sun. In the Moon. 
101502-O 39810 
+ 68.5 68.5 
Summe 101370-5. . 5,00591 | Summe 4049.5 3,60740 
Difference 10121 2.5 5,005 32 | Difference 3912.5 2,59245 
Tangent of 68* 11” 3o”7, 10, 39779 | Tangent of 684 217 49/, 10,401 58 
Tangent of 68 9 54: 16,39720 | Tangent of 67 40 45: 10, 38662 
Difference 1 26 | | Difference 4x 4 
Parallax of the Moon in Altitude. 4 4 
Parallax of the Sun in Alcitude ſubſtract. 1 26 
Parallax of the Moon from the Sun in Altitude, 39 i 


_— > —_—— 


CHAP, XXX. FA 
| To finde the Parallax of the Moon from the Sun 13 Longitude and Latitude. 


T the apparent time of the ſaid ConjunRion, the Parallacticall angle is 454 1/ 
46, and the Parallax of the Moon from the Sun in Altitude 39/ 287, which 
known, the Parallax of the Moon from the Sun both in tude, and Lati- 
rude, according to the ſecond Book 24 Chap. is thus atteined. 

I + Ut 


Radjus go* 10,000C0 ..,.. Radius go®, 10,00000 
Tangent of 39/ 28”; 8,05998/ ine of 457 1 46”; 9,34971 
Co-ſine of 454 1* 46”, 9.84926 ><Sine of 39 28”, 8,05995 
Tangent of 27' 54”: 7,90924\ Sine of 27 55: 7,90966 
Parallax of Longitude 27/ 54. Parallax of Latitude 27 55/7. 


BY. PEEY 


To finde the «pparent hourly motion of the Moonfrom the Sun, 


nifer, and the Parallaxis Longituinzs decreaſe, ſubſtra&t the . Paraſax; ; 
Longitudinis,in one hour or half hour,from the true hourly or half hour- 


: the Eclipſe ofthe Sun happen in the Orientall Quadrant of the Sig- 
Rule. 1 -* | 
,/ ly motion of the C from ©, butif the Paralaxi: Longitugznis encreaſe, 
| adde the ſaid Difference. © | 
If the Sun all the time given,be in the Occidenralf Quadrant and the Paral- 
\laxis Longitudini; decreaſe, adde the Difference of the Parallaxis Longitud;- 
Rale 2 <nisto the hourly, or half hourly motion of the Moon from the Sun, other- 
wiſe ſubſtract the ſame from the true hourly or half hourly motion, if the 
Parallaxis Longitudinis increaſe. . 
If the true Conmuntion happen in the go%of the Ecliptique, fo that the 
former part of the Eclipſe happeneth in the Oriencall, and the latter part in 
Rale 3 the Occidentall Quadrant, in which caſe ſubſtra& the Difference of the Pa- 
rallaxis Longitudinis from the true hourly motion of the C from the ©, and 


the Reſidue will bethe hourly motion of the C from the © ſeen. 
EXAMPLE. 


CY 
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EXAMPLE. Inthe year 1654, Anguf 1% 22 of 43”, the true hourly motion of the 
Moon from the Sun, is:32/ 41*7, and the Parallaxis Longitudinss,27 54 and becaulc 
the ConjunRion happeneth inthe Onientall Quarter of the Ecliptique, I get che P- 
rallaxis Longitudinis, to the hour preceding, which 1 finde to be 35” gf', the Diffe- 
rence is / 15”, and becauſe the Parallaxis Longitudinis, decreafeth, I deduct the (aid 
Difference from the true hourly motion 32/41, and the Remainder 25” 26”, 5 the 
hourly motion of the Moon from the Sun ſeen to the hour preceeding the true Con- 
junetion- 


— nn  m__— 


CHAP. XXIX, 


To finde the Intervall, or ſpacebetween the trut and apparent Conjunttion of 
the Luminaries. 


the Moon from the Sun, and if it be lefſe then the hourly motion ſeen, divide 

the fame by the hourly motion een, and the Quorient will be the Intervall, 

or ſpace berween the crue and apparent ConjunCtion, to be fubſtrated from 
the time of the rfue Conjun@tion in the Oriencall Quadrant, and to be added in the 
Occidentall.But if the ParalaxisLongitudinis be greater then the hourly motion of the 
Moon fromthe Sun ſeen, firft rake the hourly motion ſeen out of the Parallaxis Lonsi- 
radinis,and the Refidue part by rhe hourly motion of the Moon from the Sun ſeen;tor 
the hour wherein ic fals, and the Quotus will give the ſpace oftime above one hour, 
between the true and apparent Conjun@ion, either to be added to the time of the 
true Conjuntion, or to be ſubſtracted from the ſame, according as it happens in the 
Orientall or Occidencall parts of the Ecliptique, as hath been ſaid before: 

ExamPLE. Atthe time of the true ConjunQtion of the Sun and Moonto happen 
1654 Auguſt 1* 22" o/ 43”, (which fals in the Oriental] Quadrant, actording to the 
26 Chaprer:) at which tume the Parallaxis Longitwdin is 277 54, trom which I de- 
du the hourly motion ſeen 25? 26”, and there remains 2” 28”, therefore 1 again 
the Parallaxis Longitndini,to 1 5* of an hour ſooner, and I finde the Difference of Je 
the Parallaxts Longitudinis aniwering to 157 to be, 1 34”, and therefore the motion 
ofthe Moon from the Sun ſeen agreeing to x 5%,is &' 36”, by which 1 divide the Re- 
mainder of the Paretaxis Longitnainis, 2 28%, and the Pnorus 54 297 is the meafure 
of time above one hour, that the viſible Conjunction antecedes the true. 

D H f f/ 


Apparent time of the true ComunGtion at London, Auguſt 1 22 © 43 
Intervall of the true and viſible Conjunction, Swbſtratt 1. 5 29 
Time ofthe viſtble ConjunQtion at Londox, Auguſt 1 20 55 14 

If you would know whether this be the exa& time of the viſible ConjunRion, or no, 
ſeek the Parallaxis Longitadmis, to thetime of the viſible ConjunRion, and alſo the 
erue diſtance of the Sun and Moon by the true hourly motion, for if theſe two ſhall 
be equall, you may conclude the viſible Conjundtion is truly found, but if otherways, 
the time of the viſible ConjunRion is to be correRted. 

ExAMPLE. Atthetime of the viſible Conjuntion to be 1654, Auguſt, 1* 20" 
55/ 14”, I finde the Paraliaxis Longitudinis to be 35” 43”, towards the Eaſt, and the 
true Diſtance of the Moon from the Sun to be alſo 35” 43” rowards the Welt, and be- 
cauſe they are equall, 1 conclude the viſible ConjunRtion is preciſely found. 


T O the rime of the true Conunction, compute the Paral/aris Longitudinis, of 


- To Cyuae. 
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wx. CHAP. XXX 111. | 
To find the apparent Latinde of the Moon @ the time of the viſible Conjunttion, 
6 found the time of the yiſible Conjungiaen,. and rectified the, place of 


the Moon to the time of the true Conjundtion, then by the , crue hotrly mo- 

cion,compure the true motion of the Moon for che interval or ſpace berween 

the true ang apparent Conjunction,. which adde 19,,0r lubſtract from , che 
true motion of rhe Moon at the time of the true Conjunction , according as the vi- 
ſible , precedes or ſucceeds the true , and you ſhall thereby obtein her true place 
ar che time of the viſible ConjunRton. In like manner are you to reduce the place of 
her Node Aſcending to the viſible Conjunction, then deduct the mouon of her Node 
Aſcending, from the true motion of the Moon, the Remainder. will be the Anomalie 
of the Moons Latirude at the time of the viſible Conjun&ion, by which (accordio 
tothe 5 Chap.) you may obtein her Latirude, then, as before is taught; you mu 
alſo to the ſame inſtanc, calcujate the Parallaxis Latyuains, then contider whether 
they be borh of one affe&tion, that 15 to ſay, both North, or, both Squch, if they be, 
adde her Parallax and Latitude together, bur if they be of different affe&ions, name- 
ly, the one North, and the other South, then ſubſtract the lefler from the greater, 
f [x ſo the Aggregate, or Difference, wil ſhew the apparent Latitude of the Moon at 
the time of the viſible Conjunction, either Northward, or Southward, which you 
may always know by the propriety of the, greater number, for the Latitude of the 
Moon ſeen will be of the ſame Denomination and Species that the greater number 


is of, &c. [ w 
An illuſtration by Example. 


th te ) ART RLY, 

Place of C at time of the true d. * MIL 10 4 19 34 25 
Motion of C ; ing to the Interval} 'of the true and viſible 4. Subſt. 38 77 
True place of C attime of the viſible 4. 418 56 $ 
Place of her Node Aſcend: at time of the Viſible 4. ' | "Subſtrat10 25 'g 12 
True motion of C Latitude from{Jar time of viſible Conjun&on, '' © 3'23 46 56 
Therefore her true Latitude. * North Deſc. 32 27 

. Pardllaxis Latitudinis of C from | South Subſtraft 26 47 
Reſts Latitude of C ſeen- North Deſcend. 5 40 


CHAP. XXXIV. 
To finde how many Digits the Sun will be Eclipſed. 


Rom the Aggregate of the Semidiameters of the Sun and the Moon, deduR 

the apparent Latitude of the V'oon at the time of the viſible Conjuation, the 

Remainder will be the Parts deficient, which being obreined: the Analogie is. 

As the Diameter of the Sun 32” 28”, is to 12 Dig. ſo is the Parts Deficienc 
27/6” to10 Dig. &f 59”. / 

TT Operation by the Sexagenary T able, 


1r2 [10 Dig.o” 59”. 


— I—_ 6 


Aggregate | 5 25 12 Therfore the Digi Ecli ſed. 
Diameter © 32 28 are 10 Dig. of «20 F 


| ————— 


520 s 2 

palin, s.5 | # \s 
+5124: 40 
Reſt 092 


Diameter © 32 28 CHAP. 


% 
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oY MAP NEE 
To finderhe Minus and thine of” Incidence, Emerſion, and Duration of the 
..* Suns Eclipſe. <ud- Ss 
| ED Book 29 Chap. you have ſufficic ?"ocomme te finde the minutes 
e 


of Incidence, nevertheleſſe it cannot here be aiſle (according to the fundamen- 
tall grounds there delivered) to annex the Operation applyed to our preſent pur- 
le 


poſe. 

In the Eclipſe of the Sun before treated of, to be 1 654; the Summe of the Semidi- 
ameters of the © and C being reduced into ſeconds , 15 1966”, and the Latitude of 
che Moon ſeen 5” 40”, or ( reduced) 340. 


The x $497 
Summe of the Semidiameters of ;© and C 1966 
" Larirude of the c ſeen 240 
Sortine 2306 — 3362859 * 


Difference 1626 ——— },*11120 


| | Aggregate 6,573979 

Minutes of Incidence-32/ 16%, or 1926”. Semi-aggreg. 3,286989 

Laſtly ,ro finde the time of Incidence and Emerſion , we mult get the hourly moti- 

6n ſeen, (as is before taught) for the hour preceding the viſible ConjunRion, and alio 

for the hour ſucceedi | it oy the _ roger divide the _—_ of Incidence 

and the Quotient will be the time of Incidence, and by making Diviſion by the larrer, 
the opt will be the time of Emerſion. by 

As inthe Eclipſe of the Sun, to be 1654, Auguſt 24.4. AM. the hourly motion ſeen, 

to the hour preceding the viſible ConjunRion 13. 27 2, and to the hour ſucceeding ir 

24 45” ,ctherefore,to finde the tune of Incidence and Emerfion, I work as followeth. 


Minutes of Incidence 32/16 Minutes of Incidence 32/ 1&/ 
Hour! moron nt” . 4 +4 ,, | Hourly motion 1% 6a 
Sethe viſible d, 7 2 (11 37 following. 24 45[1%18 13 
Reſts 5 14 Reſts 7 31 
Hourly motion 27 2 Hourly motion 24 45 
457 7 12 
O 22 13-20 
4 57 22 7 25 30 
Reſts 16 38 Reſts . 5 30 
Hourly motion $3 2 Hourly motion 24 45 
H os 
Hence the time of Incidence is I 11 37 
The time of Emerſion 1 18 13 
The totall duration 2 29 50 


CHAP. XXXVI. 


To finde the Intervall between the viſible Conjunttion , and the greateſt ' 
Obſcur ation. © 


Ith the Latitude of the Moonſeen, enter the Table of the Diſtance of the 

\\ / true or viſible d or 4 © C from-the greateſt Obſcuration, and the Di- 
ſtance there found, divide bY the hourely motion ſeen, the 2worxs will give | 

the Intervall of time to be added, or ſubſtracted (according to the Tirles) k 

to or from the viſible ConjunRion, ſo will the Summe, or Difference,ſhew the time of 
the greateſt Obſcuration. Ex- 
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ExAMPrLE. The Latitude of the Moon ſeen in our Eclipſe 5* 4c, North-Del. 
cending, giveth the Intervall 29”, with the Title Ade , which divided (as in manner 
aforeſaid) by the hourly motionſeen, for the hour followeng the viſible ConjunRion 
24/ 44//, pointeth out the Intervalb of time between the viſible Conjunctionand grea- 
teſt Obſcuration 1/ 1c to be added, whereby the greateſt Obſcurauan is at $* 5G/ 
-4//in the morning, from which ſubſtrafting the time of Incidence, ſhewerth the be- 
cinning of the Echpſe,and adding therets the time. of emeriion, the Aggregate wil 


ihew the tine of the ending of the Echpte. 6 rage rg 
Time of greateſt Obſcuration, Auguſt 2 8 56 24 
Timeof.lncidenee, Subſtratt 1 11 37 
Time of the begynning of the Eclipſe. 7 4447 
Time of emerſton. Ade 118 13 
Time of the end of the Eclipſe, 10-14 37 


Vidc Lib.z, cap.zc. 


—_— 


CHAP. XXXVII. 


To fud: rhe apparent Latitnde of the Moon at the. beginning and ending of 
the Eclipſe. 


the Moon, and the Parallax Latitndinis, both to the time of rhe beginning 
and ending ofthe Echpſe, A are to conferre together, making addt- 
tion, Or ;0n, as you are directed C hapter 33, and you half have the 
Latituds apparens, or Latitude ſeen, both to the beginning and ending of the Eclipſe. 
Ex 4.4.?LE. At the beginning of the- Eclipſe, the true Latitude of the Moon is 
35' 58 Narth, and the Parallaxis Latirndznis, 26 45" South, and becaute they are 
of different affectians, I take their Difference 9/ g”/, which ſhewerh rhar the Latnude 
of the Moon ſeen at the beginning of the Eclipſe, is gg” North. Again, at the end 
of the Eclipſe, the Latitude afthe Moonis 28/ 22// North, and the Paralaxis Larita- 
dinis 28 12/7 South, which deduRted from the former, leaveth the Latitude of rhe 
Moon ſeen at the end of the Eclipſe o/ 10” North. | 


\ Ccording to the Dire&ions before laid down, calculate the true Latirade of 


CHAP. XXXVIIL. 
To deſcribe the Eclipſe of the Sun in plano, 


f e Delineation of the Suns Eclipſe differs not much from the Moons, for ia 
the following Figure , on the Point A, (the iacerſe&ion of the Orthogonall 


hnes) draw a Circle, which may contein the Semidiameters of the Sun and 
Moon, and then place the apparent Latitude at the beginning and ending of 
the Eclipſe, as you were directed in the Moons Eclipfe. 

ExAMPLE. Inthe Eclipfe of the Santo be 1654, Auguſt 24, the Semidiameter of 
the Sun is16/ 14”, and the Semidiameter of the Moon 1 32, alſo the apparent 
Latitude of the Moonat the beginning is 9/ 9” North, and at the end &/ 1&7, North, 
therefore (in the Figure following) onthe Center A, I deſcribe a Circle repreſen- 
ting the Sun, whoſe Semidiameter A C ſhall contein 1 14”, then from the Center 
A, upon the line A C, I number the apparent Latitude in the beginning of the Eclipſe 
9 f North, drawing forth the line K L, parallel co A B, and hkewiſe-trom the Cen- 
ter A, upon the line A C, I number the Latitwdo apparens, at the end. of the Eclipſe 
& 10” North, drawing the line DE, parallel to A F, then extend a line from L to E, 
which fha!l ſignifie theway of the Moon during the tune of the Echpte; upon which 
hne defcride Moons, whereof the firſt upon the Center L, ſhews her placeat, the 
beginning of the ym 7 9 upen the Cexger Z., hews ber place at che mjd- 
dle of the Eclipſe, and the third upon: the'Center E, ſhews her place at the end of 
the Eclipſe, as may appear by the tollowing Scheme. -, + 


A 
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CHAP XXXIX. 
A Synopſis of the Calculation. $::2-Þ 1/0 FE 
D Ho. X 
He middle Conjunion of the Luminaries. 2 10% 2 44 
The Intervall of the middle and true Conjundion. $S It 52 37 
The middle timeof the true ConjunRion. Anguſt I 22 10/ 7 
»&quarion of Time. '6 55 
The apparent rime of the true Conjunction. Auguſt 1 22 '3 12 
The nate Anomalie of the. ©. | I 13-36 53 
The Co-2aquace Anomalie of theC . | 
The rrue CST eas i ry, AN 19 34 25 
Motion of the Moons Node Aſce 10 25 9 2 
Hence the Anomalie of her Latitude = (2. 3. 26-24 32 
Therefore her true Latitude. North Deſcending 29 7 
ReduSion adde. > 2x 
Place of C in the Ecliptique. Md 19 35 46 
© 2 24 
Ch PraationaCaheX 35-075 
C from ©. 32 91 
Bywhich dividing the Reduction, the, Quotient in time is Sub. 2 29 
Exac.ctime of therrue Conjundtion at London. Auguſt. 1 22; 043 
At which titne the © is diſtant from the Meridian, 29 49. I5 
And the G- 29 58 26 
Dechnation of the ©. I5,.0.. 3 
Declination of the C. 5. 27 43 
Right Aſcenſion of the ©. 142 0 28 
Right. Aſcenſion of the C, 142.9 39 
Akitudeof the ©... ,.,,-. 46. 23 © 
Abmaloah the C mo " 46. 43. 38 
of the © from the Earth, « IOLZCZ 
Dore of ihe e Fomttba Fant JE 3981 
onlds by Ree tet of Alina. 1.36 
Parallax Cio Alutude. g.:.4 
Parallax of the C from the.©in the Circle of Alcirude. . 39 28 
Ag g0- gra AMadinm Cob. 112. 11 1? 
yo giverh the Oblique Aſcenſiop of the point piling. ... 202.11. 13 
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Therefore the point riſing is. 
The go! of the Ecliptique. 07 
The Parallacticall L_ 
Hence the Farallax of the py __ the in Longirade 
And the Parallax in'Latirude. 
"To one prec the crue Conjunction. 
The place of the © is 
And the place of the C. 
The Anomalie of the C Latitude from $2. 
Hence her true Latitude. 
Declination of the Sun. 
Dechnation of the Moon. 
Righr Aſcenſion of the ©. 
Right Aſcenſion of the C- 
Akitudeof the ©, 
Altitude of the C. 
Diſtance of the © from the Earth. 
Diſtance of the c from the Earth. 
. Parallax of the © in Altitude. 
Parallax of the c in Altitude. 
Parallaxof the ( from the © in Altitude. 
Right Aſcenſion of the Medixrmn Coli. 
"Oblkque Aſcenſion of he point riſing. 
* Hence the Pan ny ring 
"Thego*® of the Ecli 
The Paralkacticall = 
Parsllax of C from Oin Longitude. - 
Parallax of C from Oin Latitude X 7 hour gh, 
"Difference of the P &#allaxis Longitudents 1 in 
Hourly motion of c from © ſeen” 
© Which ſublirated from the Parallax Langiendini; 
atthe time of the true Conjunction, leayeth. 
-_ "Fo 6he hour 1 5/ mares, vis. Any. 
"TheFlace of the 
*Theplaceof ref in 
*An6malie of the Moons Latitude from £2. 
*F rut Latirude of the C. 
'Dedination of the ©, 
og pi y 
Right Aſcenſion 0 
Rk Aſcenſion of theT. 
*Altitude'of the ©. 
Altitude ef the C. 
'Piſtanceof the © from the Earth. 
Piſtance of the 7 from the Earth. 
Parallax of the © in Altitude. 
Parallax of the ( in Alcitnde. 
Parallax of the C fromthe ©. 
Right Aſcenſion of the Mediums Cob. 
"Oblique Aſcenſion of the Horoſcope. 
T herefore the Horoſcopie, or point riſing is. 
The 90s.” 
The ParallaRicall angle. | 
Parallax of the C from the © in Longitade: 
Pardllax of the C from the © in Latitude. | 
True motion of the C fromthe © agreeing to 157. 
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S$ D a 
Difference of the Parallax 1 34 
Motion of the C from © ſeen, Tag uy 6 36 
which dividing he Parallax before remaining it giverh in time 5 29 
the Intervall of che true and viſible 6. Subſtratt. i 5 29 
Far» ogy) Auguſt t 20 55 14. 
At which rime the © is A 19 21' 48 
And the C. RN 218 56 8 
Anomalie ofthe C Latitnde from $2. 5 23. 46 56 
The rye Laticude of the C- North 32 27 
Declination of the Sun. 15 © 52 
Declinagion of the Moon. i5 43 © 
Kighr A of the Sun. 141 57 53 
Right Aſcenſion of the Moon. 141 33 19 
Altitude of the Sun. 38 13 36 
Alitude ofthe Moon. 39 1 44 
Parallax of the © in altitude. t 50 
Parallax of the C in alricude. 46 29 
Parallax ofthe C from the © in altitude. 44 39 
Right Aſcenſion of the Medinm Coli. 95 46 23 
que Aſcenſion of the Point rificg, is5 46 23 
The povareiting, 4 5 
The 90 4 5 S 
The Pa icall angle. 26 53 56 
Pacallax of the C from © in Longitude. 35 43 
Parallax of the C from the © in Latitude. . | 26 47 
True diſtance of the © and C. TT TY 35 43 
Which exd{Hy £ } to Parallazis Longitudiai $, 
Sheweth the vijpble 4 QC « preciſely ohteined. . 
From the true Latitude of the C. North 32 27 
Sg Fre 6k Cera dee, Nerth 5'40 
of che ©. 16 14 
Semidiameter of the C. 16+*32 
Summe of che Semidiameters. 33 46 
Part Deficient. Fs Dig. 27 6 
Dagits RI, 20's 10 of 5g. 10 59 
Minutes 32 16 
To one hour ing the vible 4. wit. 19 55 14 4 
The place the ©is, « 19 29 4 
The place of the Cc. K 1s 2x © 
Anonalie of the Moons Laticude from £2 . 5 23 1 4 
True Latitude of the C, North 35 30 
Declination of the ©. i5 1 44 
Declination of the C. 15 $56 15 
Righc Aſcenſion ofthe ©. igt 55. 36 
Right Aſcenſion of the C. 4 140 59 © 
Alntude of the ©. 29 30 "27 
Alatade of the C. 20 47 & 
Parallax of the © in altitude. 3 1 
Parallax of the C in altitude. >. 5: 19 
Parallax ofthe C from the ©. , 49 18 
he Aſcenſion of the Medizm Call. $0 44 © 
170 44 © 
23 28 ne 
23 28 It 
The ParallaRticall angle. 32 54 10 
Parallax of the C from © in Longiwde. | 4 24 


195 


H axwonicon Corrrtsr ts 


Parallax of the C from Oin Laticude. » 
To one hourafter the viſible &, viz. I OF 


The place of the Ofis 


And the place of the C. - - 
Anomalie of the Moons Latitude from £2. 
The true Latitude of the C. 
; Declinatisn of the ©. 
- Declination of the C. 
Right Aſcenſion of the ©. 
- Right Aſcenſion ofthe C. 
Altitude of the ©. 
Alcitade bf the C. 
Parallax bf the © in Alcitude. 


Parallax of the 


in Altitude. 


» Parallax of rhe C from the ©. 
Right Aſcenſion of the Medinm Coli. 
Oblique Aſcenſion of the point riſing. | 
: Therefore the point riſing in Latitude 51% 32/ is. 
- The go! ofthe Ecliptique. 
-1 he Parailacticall apple. 
Parallax pf C from @ in Longitude. 
Pardlax ot c from © 1n Latitude. 
*Hovrty motion of C from © ſeen to 1 hour before the viſible 
: Hourly motion of C from © ſeen to 1 hour after the' viſible 4. G 


"Þividing the minutes of Incidence by the hourly motion ſeen? 
xo 1 hour before the viſible d, givech | 
So dividing the min. of Incidence by the hourly 


i. 
3-1 
8-19 
A 19 
Ss 34 
IS 
x5 
142 
142 


45 


the time of Incidence. 
motion ſeen to? © : 


1 hour after the viſible d 24 45/7 ye bra of Emerſion. 
"Fherotall Duration: \ »+\ 


{FheLatitude of the Ceen 5/ 40” North Deſc. giveth the 


- 


Inter- 
va ll-2&-, Adae, which divided by the hourly motion (the hour 
after the viſible d) giveth the Intervall of time berween the 


wiltble { and the greateſt Obſcuration to be added. 
Latitude of the Moon ſeen at _—_— 


- 


Gta FI 


Ending. 


©1 Beginning of the Eclipſe at Londen 

©: Thetime of the viſible Conjunttion 

x eſt Obſcuration. 

of the Ecliple. 

| A Type of the Eclipſe. 
Novel L 


&t I 
£* Iheend 


North Deſc. 
North Deſc. 
Ho £4 


7 4447. 
$ $5 .74*, 
$ 56 24 
Io 11437 © 


7 er, - - ld at. as 
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30S SISSESSSISS90SSSPSSSSFFS 
"AN "APPENDIX: 
Contening ſuch Obſervations of the Planets Places, 


tat! 


- \aShavebecn made by the Author andothers. 


nu 41 bar » $1 Cbſearvations' of the Suns Place. 
, Nno 1586, Noble Tycho obſerved the Vernall ino}; 
FAC 10 day of March, at 9 houres 2 min. P. M. #4 ah oa 


For the difference of Meridians of London and Uran;h 
muſt be ſubſttacted 50 min. hence the time in the Meridian Go 
Londen 1s March the ro day , 8 hou. 12min. | 


L © A 
= * TE ls "ns 
The middle motion of the Sun is 111 27 57 50[3.5 28 15 
Aphelion of the Sun ſudſtrated 3 05 28 15] 
Anomalie of the Sun. 4 8 22/29 35 
Xquation of che Sun added | 2/02 = 
Therefore the Sun Was1n, | V co'oo co | Agreeing toObſervatio. 
Anno 1588, March g* 20" 45” Tycho again obſerves the Vernall Aquinox at 
Uramburyge. HY THY 0 Wy <1 : 
S -S fly D Lo vo 
The middle motion of the Sun. 11 27 58 613 5.30 19 
Aphelion of the Sunſubſtracted 3 05\ 70' 19 
* Anomalie of the Sun $ 22'27 42 
A.quation of the Sun added WR, 2 ©2 10 
Therefore the Sun was in * Y oo oo 11 | Differing but | of a mi- 


nute from Obſervation. 
The 1Iluſtrious Prince William Landgrave of Haſſis, «Anno 1572, Oftober the 3* 
at Noon, he obſerved the © in 20* &f = ; Seethe Heſiaqze Obſervation publiſhed 


by Sre/lins: The difference of Meridians is 38”. therefore at London the time is, Oco- 
ber 2 23* 22, at which rime the @ place is required. 
| $ $ D&- FF Far. 


Middle motion of the $un- ... + 6 22 01.051] 3 ©5 14 28 

Aphelion of Suattiblirafted - _ a@ £514 28] wn 

Anomahie of un LN; £5 Fd \ I A OE 

&4uation of the WF@Mit: 1 {401 ION Þ UA 

i 1/27 "3 
the Calculariob nd Oban EE oarewaetcepcable, bur | 
queſtion the Ot erv a hecavle c | emFo contradict ir, beſides, 
| dare be bold to (af (RB Hfade £3 Uiicrence, ſhoyl@ ic be 04»cinows, 
could not blemiſh rhe cefraimnry ob myra K 10 exaRt and accurate 
Tables in being, or that mayheen ted; caae levell (in the places of 


the © < and Stars) neerer th a che 75 part of n Jeg et; as all Aſtronomers teſtifie 
wh Joynt conſent ; which 1 may atfoatttr: 9 py Obſervations , wherein errour 
| — 2 may 
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may ariſe, either by fallacy of the Inſtrument, or want bf care, and'alþeit the Inſtru- 

ment be exa&, andnever ſo much CircumſpeRion. uſed,,yer a difference will many 
times be, conſidering the. parviry, and infenſible magfituge the Inttruthene bearsto 
the vaſt diſtance of che Object. | | X | 


q 2. "Ap Obſervation' of the Mead phe fro calle Aldebaran, or 
& . ? FA 


Ahe Buls cyc.. 
Nino 1 644, December 29 at 9g" x 5/ Þ; 44-1 obſerved thatthe part of the 
A Moon did cover, and eclipſe the Bl: &ye from my ſight, and Obſervation 
was made ar N--Louffeubam, where the Eleyation is | 52% 4; andthe diſtance of 
the Meridian from London 3” ad Occaſum. | 
The true place of the Sun from the Earth wasthen 79* g/ 30 7, and the middle 


mot ions of the Moon as followeth. A W 
| AS c Aphel. - Node Aſc.  * 
; d / wy : " a , HH | $ d # Fa 
2 ©4 O08" 52 7 0g' 19 ©6 _, $5 © 40 44 
7 ©9 19: 06 | Aphelion'of the Mgon ſubſtrafted. - f D, 
6 24 49 46 | Anomahe of the Moon. | | 
O2 ©2-08 | Aquation adde. > % 


— -”  — 


6 27 co 54 | Anomalie of the Moon xquated. 
2 ©6 20 co | Place of the Moon zquarted. 


— - —— 


_— —— _— ECT 


9 19 ©9 30 | True place of the Sun. * 
4 17 10 | Diſtance ofthe Moon from the Sun. 


27 42 | Proportional: minutes. 
OT 17 =] The Variation and RefleRion ſubſtraRt. 


2 05 02 50 | Therefore the Moons crue placein her Orbite. 
5 co 40,44 | Node Aſcending ( ſubſtrac. 


9 04 22 o6 | True motion of the; Moons Latitude. 
01 07 | Reduction Adde. 


i C—— OCR no eo os | —— _—— 


- 


CE mrm—————_— 


| ————— 


Moy 03 53 | True place of the Moon in the Ecliptique. 
04 59 07 | Simple Latitude of the Moon. 


16 57 Excefle. 
08 50| The Proportionall part Adde. 


———_—_ —<x0 — —_————— 


— ——_— 


— —— —— — OO ——D— — 


OF 07.57 Therefore rhe true Latitude of the C South. 


According to the Doctrine of the ſecond Book 24 Chap. the Parallax of the Moon 
in Longitude was 9/ 1&jin Latitude 25/ 35, and becauſe che Moon was in the Occi- 
dentall Quadrant of the Signifer, her Parallax of Longitude muſt be deducted from 
her true place, therefore the Viſible place of the Moons Center was 4% 54/ 43” IT, and 
her Apparent Latitude 5* 43” 3: towards the South. Ar the fame time the true place 
of eAldebaran, was 4" 58/ 45 18, and the Latitude 5' 31/ South, hence the Differenc& 
of Longitude is 5/ 54”, and the Difference of Latitude 1 2/ 32/7: fo that the Star Alde- 
baren, was diſtant from the Center of the Moon towards the North-Weſt r3/ 58”, 
but tbe Semidiameter of the Moon was 16 54”, and therefore covered A/debaran, 
exactly as I obſerved at North-Luffenham. | 


$ 3- Obſervations of Saturn. 


p - hr" 1582, Seprember 34at 1" P. M. inthe Meridian of Uraniburge, noble Tych 
obſerved h exactly in Opppoſition of the Sun, in 19! 50/ X. 

For the Difference of Meridians is to be ſubſtrated 5&/, therefore the ume 
in the Horizon of Lonaon, was 3* © 1o/, at which time we ſhall firſt enquire the place 
, of the Sun. ; 


The 


Harxmonicon®Cortesre. I4r 


ap 8s, d as 
The middle motion of the Sun. ; 5 21 49 29 Aſn ©. 
Aphelion of Sun ſubſtracted. } Of 25 41 2 of 25 ar 
Anomalie ofthe Sun... O88 2620 48} 
Equation 0 of the Sun, dubſtract. 2d 40 58 38 
"Therefore the © Suns tice was. 02 5-19 FO Ft 
And the Diſtance of © from che Earth 100452 parts 
Middle motion of H. Fi | of yy 1; Place of Sun r9* 5&/ 51 me. 
Aphelion of k ſubſtraR. = fo8 25 3649 GN Earth 100452, 
Anomalie of h Excent. 03 co 48 24 
&quation ſubſtra&: : ©O 06 34 49 | 
m—p— —c__ 
Place of h from Qin his Orbe-| 11 19 50 24 
Node Aſcend. ſubſ ſubſtra&. 63 20 22 63 Afgument of Latitude, therefore the 
"_- Reſts. 2 29 fla = Inclination is 24 9/ 27”, the Reduction 
Redudion ſubſtrad. [oo 00 or 28 | 1" 28, and the Curtation 677 parts. 
——_—_ — 955656 h from On Orbitd 
Place of h from © in Eclipr. | | 11 19 48 56, 677 Curr. Sub. 
Place of ©. OF 1 mgm r— cc Oro 
ws-2 14:56 EE Es bY P 5 954979 Diſtance Curtated. 
Anomalie of Commuration., | 0600 or 5 i 106452 Diſt. of Earth from © 
Complement to the Circle. | 75 ho RIP 2s 
Half tumme. oo 8g 5g 02 | Summe 195 54/3 $:923430 
ne by moon NN PORT 4 Differ. $545 :7 3,931725 


Parallax of the Orbe fubſtra&;{00 co 00 13, 


Tangent of 89* 59 2, 13,552 110 
True” motion. of Is from 2 - *4-, ang 


the Earth. = h.194543] 17,483835 
That is in : I 19 48 43 4} Tangent of 8 89 5 $ 49 *' 159,460405 
ITO yporntmmenpingts ©... 0 13. Pat. ofthe orb 


Anno 1679, November 44 at $® o' P. M." Bwllialdis obſerved h in 19.2% =: for 
the difference 'of Metidians is to be added 107,” ſo' that the time of Obſervation in 


reſpe& of the Meridian of London, was 8*10/, at _ cime. 
d 


* MM 

The middle Motion of the © is , 22? 40 57 

Aphelion of the © ſubſtract. 3 06 23 12 

Anomalie of the Sun: 4 17 17 45 

Xquation ſubſtract. o1 24 48| 
Therefore the true true place of Sur  |7 22 16-09 ! 


And his Diſtance'from 'the 'Earth/ } 98721 


Y d by i 
Middle motion of H. 10 23 39 07 
Aphelion of Þ ſubſtract. c8 26 521 FL 
Anomalie of h. o1 26 47 ©9 |... —_ 4 
Diſtance-of Þ from © in his Or 
: © wy 
Aquation ſndſtract. ” i: 22/2 jOOf7 uw 985466- 
Place of Þ from © in his Orbite. 11018 21 20 
Aſcend. ſubſtract. 7? 20 F] 
Noe enema |IDE)  Arganecs of Laicade, which 
Reſts. ' 06 27 25 v5 givesthe Inclination 14 _—_ the 
Redu&ionſubſtrat. D fatal CI 22 | Reduction 1/ 22, and the Curta- 
7 ION Wil tion 196. , | 
Place of h from © in the Eclipt. | 1018 19 58 | : 
G 985270 Diſtance of Rh Curtared. 
Place of © fro = we Ear. IF 07 2 T3009 98711 L Diſtance of Earth t from ©. 
Anomalie of, Commuration. ©9023 5611 | Summe 108 39/81 4,03 5023 
Complementto the Circle. 02 26 02 49 | Differ. $865! 59 3,947706 
Half ſumme. 00 43 01 54, Tangent of 43®1' 54” _ 9,9701 37 
Parallax of the Ore ſubſtract. ab0g 00g "I " 13,917843 


{- True motion of Þ fro the Earth. _ 


þ7 1502 #0MtHons « [- 
143 H a&MOQN} GON, Gorns st. 
« 446 Sri 14 
4 4- Obromiero = cnn ſIÞKiho wot! iq 4 
Wc} 


A Nw 592, Aprillthe 23* rok of ir the Meridian Of rode Tk Brabr 


obſerved Y. then in oppoſicion &f the © in 13* 1/m 
Deducting 5c/ for the difference of Meridians,givetltohe emer. 


r 23 "18 


10, at. which ume ly pac In i and, 0585 48 allowing 
»ynoplis. "; boy YT | 
: » 3 7 b ». A 
Tr \ Q of cheShn I IT 7I vb (9 43), Had 
Pad « mots Bow "3.05 33 29”. Fang. 
| Anomalie of © oe” 110 O5 58 294! 4411 * aan 
Aquation added _ AYE: r 37 56 þ 
True place of the Pl | 1:13 O9 54} 7 
MPI Be Kath 101076 7 
<ruggen ln Jupiter. 
LOL RG LY 2-6 [16A 
Middle motion of L | 16 20 14 
\phelion of  tubltracied. [5 07 4435 
Anomahie of ke ofthe Excemt. yl: oo. 1 o8 45 39| Diſtance therefore of Y from Oig his 
equation ſubſtratt. ,  |-1693+ 18 59 re 442445, 
Place 3FY from © in kOrd- 7 13/z1 24] Therefore the inclination of - 
Node Aſcend. ſubſtrat. | 3505 23 27 531 4 ' the ReduRion 0 yomn'y wed 
Argument of Latirgde | 1407 47 3t 3x | axion 92 part 
Reduction Adde. ab f © 
nm | mtm—_ | 542354 Diſt. Þ from © Curtateg 
Place of U from Oin Hcbpt. 2 13 IT 52] * 201076 Diſtance of Earth fro © 
113. Og 54 
Place of © —— ——_— ———_ Somme 643430. 2808503 
Anomalie of Commutarion. l's 29 58 02 | Differ. 44i 278 © 2,644711 
Halfe Summe | 59 99,96 | Tangent of 89' 59% 1” 13,544191 
Parallax of the Orbe adde. 27 | 17,188902 
True motion of Þ from: Earth {| 7 13 12 19 DPS of 89% 58 34 ©13,380399 
Therefore Sis in | m 13 12 19 2 . of Otde 
eAuno 1595, September the 1.24 6" 10, & jþ 20/ in the Meridian of Londep) 
Tycho obſerved V. in 28* 56/ 3, in Oppoſition of the ©- 
5 D F Mi | 
Middle; motion-;of the Sun |6 00 59.50 
Aphelion of the Sun ſubſtraQted ' |; o5 38-02 
Anomalic of the Sun | © © 2.25 21-48 
Aquation ſubſtraed 2 O2 It 
A lace of the Sun | . 5 28..57..39 
ſtance from the Earth +: 100171 


- Middlc 


þ. v5 Loft. 
Aphelin of Ulubted. | 


Anomalie of Y; 
Aquation ſubſtraR. Jae 


Place of W. from Oin| bis Orbire, 
Node Aſcend. ſubſtrac. 


Argument of Latitude. 
Reduction ſubſtract, 


Place of Yfrom ©inthe- Eclipe. 


Place of the ©. | | 
—__——r oe 


Anomalie of Computation. 
Complement. | | 


"Far 57 58 


| 303 2451 


Harmonicon:Cortesre. 


s DB #4 £ 
[2 2943.58, 
6 07 49.03 


49 12 
11 28 53 46 


$ 23 28 55 
os 


11 28 52 28 
5 28 $7 39 
6 00 04 01 
5295559 


Half ſumme. 2" 
Parallax of the Orbe ſubſtraR. 


True mor. of % from the Earth, 
Thar is in 


Sh g 


K 


89 58 00 
100 


59/2 


143 


V from © in his Orbite 497366. 


| The Inclination is 1 2r 17”, the 
| Reduction 8”, and the Curtatio 146. 

497366 »% from © in his Orbite: 
; - 146 Curration ſubſtrac. 


497220 Diſtance curtated. 


ir 28 52 38 
X .28 52 38 


——| 100171 Diſtance of Earth fr ©. 

Summe 597391 56776256 
3979049 | 3,59 

Tangent of 894 58/0”, 13,23 5244 

16,$3408$ 

Tangent of 89 57 © 13,057832 

1 © Paral. of Orbe. 


$ 5 ; Obſervations of Mars. 


No 1591, Fane $4 7\ 43" the ſtar of 5 was obſerved in Oppoſition of the © in 


047 CT 


Agreeing to Obſervation. 


For the Difference of the Meridians bf London and Urani we are toabate 
50, & therefore the time of this Obſervation,was (inthe Merid. of Zonden ) at 6* 53/. 
n +5 Xe ded nc 
Middle motion of the © 2 26 24 33 
q Aphelion of © fabſtrat. | 3 5 33 37] 
Anomalie of the ©. | 111 20 5o 56} 
Equation of © adde. 19 11 
Diſtance of © from rhe Earth 101780 
True place. g . nts 2 26 43 44 
F_ 4:4 
Middle motion of &. 9.05 48 03 
Aphelion of & ſbftraQ. Fa 4 28 48 24 
Anomalie of the Excentr. 4 06 59 39 blaace of 7 Bedi its he 
Equation ſubſtraet | 0903 351144674 
Place of & from ©.in his Orbite. 8 26 44 28 
Node Aſcend. ſubſtrac. 116 36 31 
Argument of Lande. ———* [710 07 75 | The ReduBtica of & 527% the Curtati- 
00 52100 33- ' 
Place of © froth Gin the Eclipr'| 8 26 43 zo} 
Place of the Sun. [2264344 
Anomalie of Commuration 6 00 00 o8 
Complement. | 5 29 59 52 
Half ftumme. | 89 59 56 
Parallax of the Orbe ſubſtraR. 30 
True mot. of & from the Earth. | 8 26 43 06 
That is 7 26 43 


; 1644, November 2 
ſtar of the third magni 
inſtrument to be z*; from \thethar towards the 
meter from the Pole-line »-Whkuas. nd be Er, 
and the ſtar do both agree with the Ic that & wanted ju 
ſo much of the (aid ſtar, in reſpe of ageude The Diamererof & was about "4 
The Operation. 
Sg D 4 "| 
Middle motion of ©. 8 16 25 16 
Aphelion of © ſubſtraR. [2 6 28 33 
— ——m—m—_— } ————— 
Anomalic of the ©. rr ry 
&quation of ©ſubſtrad. | 42 39 
Diſtance of © from the Earth. 98336 
True place'of the Sun. |8 15 52 37 _y 
G D 8 #4 
Middle motion of & . 1211 og 22] | 
Aphelion of © ſubſtract. "14 295319 Diltuece of & from © ig his Orha 
| £3 e000 We þ Fs 2.2 as 
Anomalie of &. "F911 16-03, ena laclindtion of &'is 14 "of 
#guation of &, ;Adde. , ;.to to os 58 the ReduRtion 49, and theCurtaris 
Place of & from © in his Orbie. 2 21 15 20 [OR | 
t $6267 & from. mga: 
None Ro wn I Tread ' 25 Curtation 
Argument of Latitude. r07 59.581 — 
| 9 $6242 Diſtance of 8 from Cur. 
hen DOTS _=| . 98336 Diſtance of Earch from & 
Place 0 & from © in clipt. 22114 31 Mod 
True place of the Sun. | fob 52 37, Differ. "4008, - Zgom8:0 
Anomalie of Commutation. - | 5 24 38 06 Tangent ofope 87" 19/3”, - 21,329265 
The half ſumme. | _B71 19 03 — 
— =o 14,091988 
Parallax of the Orbe, Adde. _ $5724 Tangent of 78 21 39 10,686168 
True mot. of & from the Earth. | 3 oo11 55 Aggr 165 4 42, Ang-of El6. 
That is. 00 32 * 8.57 24,Paralof Orb. 
cnpptte een 165" 40 42, Os WITH 
Sine of the of Commutgtion 5* 21/ 54/; 
Co-rangent 0 wat” 0s þ.2 
Co-tangent of the Lafitoſe of I 31:66, rr, 324 
The pron fc ape as of 21 with Latirade 55 e pla 
Fd ws hens! Rel al Þ Lacede 2 yr. 
£m ns yy Longitude was 9 which is 
cimes the Pameterof 5) andinl le 37/ towards: the 
made Obſervation at North- Luffenhaw. 


A&quation of Oſubiratt. 


Diſtance of ®: from the Earth. 101398 


True place of the Sun. 44 51 21 
—— M fr EIN 
YL & 5: ths po 
Middle morion of YL. r 13'41 28 
\phehon of XL lubſtraQt.. h 668 27 59 Gives the Diſtance of Y from © in 
—_— —_—_ -— | his Orbe 502064, 
Anomahe of the Excent. 7 ©5 03 29 ent of Laticude_ we" gives the 
Equation Adde. 03 19 30} Inchnation of % 21, the Redu- 
Place of from © in his Otbice: | x 17 ©o 58 ion. 297 and the Curraion $3 parts. 
s 502064 V from © in his Orbite. 
pet Pe - _ <<, Je25 $30 83 Curtation ſubſtra&. 
Reſts. 2013 eFyay org 
R ; | or 981 Diltance of y currated. 
nnd WO p | - 101 298 Diltance of Earth from ©. 
Place of V. from © in the Echpt. | 1 x7 or 27] PDT A® =—__ 
Place of fromthe Earth. 4 14 51 02 Summe 603378 ; 
Difference 400983 2,602692 
MA e 35 \35 | Tangent of 434 54/47” TIE 


Dads of 1119 38 Tangenrar 22 55. 9 9:303623 
Luc mot. 0 128 ax osf Apgr-76 29 56 Ang. 
528 21 o5| I1 19 38 ParaLof 
| of E 764 297 567, 9.987829 
| of Commutat. 87 49 35; 94999687 
Co-tangent of the Inclination. 2 21 21 3L;748413_ 
21,749x00 
59? 4%: 11,760271 


'Co-ta ngent of the Latitude 


Middle mogon of d. | Jomergh 
Apdelion of &fubſract | 42952 56 COLT 
Anomalie of the Excencr. 7 0713.41 The Flatinadon of # 1 & 42. 
Aquation Adde., __ 06 5914 | ReduRtion 44", and the Curtation 
Place of & From © in bis Orbite. 1 orq Fl 37 Parts. 
Node Aſcend. fubſtract. nth 14164; & from @ in his Orbite. 
5 ———— 23 Curtation ſubliract. 
gente =_ wrty; 4 141620 The Diſtance Currated. 
2. rr ; 101 398 Diſtance of Earth from ©. 
ace 0 61 oy Inn 
Place of the Sun from the Earth. whe. We, ne 293d, 3,38 5638 
Soma {LD | Differ: 40222 2,604464 
Azomalie of Commutition. ! 400 44 27 | Tangent of 604 2:13%,110 10,245068 
Half fumme. 602213 T2Ja0959 
NR et nad 2 
Parallax of the Orbe Adde. ou 1 1408 43 j Tangent of 16 13 730 9,46 385 
True mot, of & from the Ear. 1 281518 Aggr. 76 35 42, Angoof Elog. 
Videlicet & 2815 18 Dif 24 8 43, Paral.of Orb. 
Sine of the angle of Elongation 76* 35 43”, 9988004 
vine of the angle of Commuration $94 15/ 33 9,9 34240 
Co-rangent of the Inclination 1* o/ 42”, _ 11,753039 
21687279 


Co-tangent of che Latitude of & 1* 8 42”; my 11,699275 
\ 


n CorlESTE: 


T 


'” ET 


wed DiGertnce of Longande was the Difference of Laticade 5/, hegce 
E Difference HE is licle” above one miguce, 
which z pe the Paraliax'of & from therefore. rh bay erat with he 


Obfervacion 1] made at North-Raffonhans. | 


$7. Olfvains of _ 


Nm 1649 April 11* 11 PM. lhevdfull oberedrhe ru piace of g, by her 

A Application to the fixed ftargf and by help of a large” faſtrumegr curiouſly divi- 

ded, I found her true place according t6 itude 17* :&f nn, and her Latitude 

'L towards the North, and jpthys » Org. 1 conlidered her Parallax and Re- 
tration &c. 

__— 

20 14 

3 


$ 
Middle motion of the ©. I 
Aphelion 0 of © ſubſtrac. 3 


Anomalie e of the ©. 1 9 23 47 11 
| Xquatiou adde. #; Q] 1 51 13} 


_— —— | 


100748 
I 2.1127] y5z, 24 fr WV; 


© 
6 


— we —R—_— 


Diſtance of © from the Earch 
' True place of the ©. 
fd WF \ MAT. 
Middle motion of 2; F1242 49 


Aphehon fubſtract. 100506 37 Diſtance of 2 from @4a, ber.. Orbite ; 
I ITSPRttTy \*ri 910- 


" 


Anomalie of the Excent.” | 7 07 3612 | "The Arpi of Lacitade, with! 
Kquarion + Adde. _ 29 14} which 1 the Inclination 3*-22 


—_ o” the Redugt. 2/,& the Curt. 126. 

Place © 0 from in her Orbite: 51312; 3} 53% 8 2 1 
Ny fubſtract. . | | 223/28 as 71910 Dift'of 2frv mr her Oth. 
TEE? TY \ 


er 126 Curtation fubſtraRt. - 
Reſts. 


2 29 434 ng $6. Cur 
os "| 71784 Diltance of g from © Curr. 
ReduRtion fabſtrac! *| 100745 Diftance of Earth fron ©. 


k a —_———. 


bs. 


Place of 2 from ©in rhe Echpe| 
True Place ofthe ©. | 


_—— —— 


5131201 
I 


__ 27 Summe 1725]; 2, 4423 16870 


Anomali | Differ. 289614; 3,461858 
Anomalie of Commutation. | 411 CO 34 id i 
Half fumine, 63 30 71 bin of 651.39%17.”,...,, 10,341 390 


80” 2488 
Parall. of Orbe Hr a I I5 16.42 T E ha 3, 68:5 
78 
Place f2 from the Earth- , | 2 19.28 9 ang. Or. : 20 Ong | 35s _ 0,5 
It on er BAN Fd abs ;Dif. 45 16 42:Parallax of Or. 


Lego cs, rob ag, mays SRO AI 153 3 9.351534 


= tone Communation 49 59 5 "1 9,8979415 
TOPS t1,228670 


21,106347 
Co-mngent of the Lathndeefg. ETICTLED | 11385476 2 


Mp er Oloten i 


* 1 - TRY. 7% = ” 
Crs (oh þ , : yd w of th ” jt amr | ' _ of 


WNMA41S | IN | 
EL EST E, 147 


imp at nn coverthe Lyons Heavy 
" . o c 


Gans 1 dota 9s 
?* 24 isthet mA : geh, and the Refidue 
aIN<s T2 161 VSI av 
Middle motion of the g. | 5 2-42 5. 


Apheliog of the © lubltract. 3 $16 28 


"Oe" "SN 2 
ER ec 


© __ Anomalieofthe®. | 
| 03+ 0h. ine Sad 4c 2 29 10 58, 
dil 1 34 11455 Lk op of © ſubltra Gt. * * 2 49 


DD ——<A——eemrmngs— en enenenroo—n— 


Diſtance of the Earth from". | © 1con3o 
Place of @ from the Earth. [6 wig 


he ” # 4 
—_ : , » wW-4 


[ Viz <2 24 24” 37 


e | EH S' bb 4 BER 
Mn adiincty "$ 6108} 2.24 3747 Kage” 
ph clion ubliret. | 119:03"59'30] Viſtance of 9 from ( in her Ordlte 
Anomahe of the E 42038 17 1/99 | 
ny nouns commend} wÞ5 oY | 12.22 24] Argument of Laticude , therefore 
Vlace.of © from © in her Orbite. | 2/24 07 23 | the Jnelibation.is 0 40 3”, the Re- 
Node Aſcend ſubſtra. ---- 212 43 37 | duftion x 10, &the Curt. 5 pares 
LA LO. 5. MEET IV" T1 — | ——] 100056, Diſtance of Esrth fre ©. 
01112346] 71915 Diſtance of 2-Currated: /: 
or Io —_— —————_— 
mT —T———} wmme 17197)! « 45235455 
| 2240617} _ } -Hewenmwaiant 
{| 1603 24 37) —-_ 2314]t | | + 13,442538 
YT, — ag. of 49 9 12",.., 40,063 184 
308 u8 24} | 440 03,51 2523 
— = 4509 15 |Tang-of 10 43. 2 | $,277058 
Parallax of the Ord ſubſtraR. 1 08 2610 38 26 10 Paralla. of Orb. 
Place of $ from the Earth. 42338 27} + (+7 pa laJmes 
- > Thartis. SL 33 5827! 2 
© Sine-of the angle of Elongation 38* 26/ 10”, P,798540. 
” Sint ofthe angle of Commatation 81% 41/ 36”;? 95995419 
Co-rangent of the Inclination &* 4o/ z/, 12,93 2654 
21925073 
- Co-tangent of the Latitude 25*x of 123135533 
The trut plate of [u/ Levwis, was at the time of this Obſervationin 23* 54/ 45"; 
© THe, 7 rherefore the Difference of Longitude 


and the Latitude thereof 2& and a half North, 
was 3' 41”, and the Difference of Larirude 1 20”, and in regard the Parallax vf $ was 
licile or nothing, it appears (by Calculation) that 2 then rouched che Lyons Hear, F 
and did Eclipſe it exactly about half an hour before 4" inthe morning. 


$ 8. An obſervation of Venus aud Mercury, _ 
$67 F- : 
Nuno 1644, February 14* at 6* P. M.1 obſerved Land? neer together in the 
was ni ime took their Diſtance, fin ding it to be 3*and a half, 7 bea- 
ring from 2 towards the North-Weſt. And this Obſervation I made at Noath- 
with great heed and circumſpedtion, being at that time very detizous 19 try 
the yerity of Keplers Tables. ; | | 


Y 2 The 


148 Harmonioon Correste. 


; $4.28 * C'Y FI 
'Aphdlion of the ©. 3 > & 
Anomahie ofthe ©. _ 7 of right rein nn 7 
Aquation Adde. oY 145 T3 
Diſtance of the Earth from ©. *| "$9072 
True place of © ma Earth, [11 5 54 451 biz T 54 45% 


Middle motion of Q. © 25 29 21 | 
Aphelion lubſtract. | 10 o5 ox 58 | Diftance of 2 from © ia her Orbite 


py "— 220 2723009 


Anomalie of $. *''1 2 20 2732 
quation ſubſtra&. | 4645 Argument of Latitude, which giveth 
—————— the lnchnation of g 2" 32% 2: z0uth, 
Place of 2 from © in herOrbite. | © 2442 3® [the ReduRion 2/ 57; and the Curras ' 
Node Aſcend, ſubſtract. 1 2132516; tion72 Parts. T 
—— 99072 Earth from © 


| Reſts. | 110 IT rr 72317 2 from'the'© Cure 


—terif 
0 2445 32] mmer7r3bg nab?” -4279983 


11 05 5445 | Differ. 26755, | yayoprarnes 


—— — << - 


Anomalie of Commuracina, 118 50.48, Tang. of 24* 25” 24%, - 9,657162 
Half fumme--- 24 25; 24| mY i; an 084566 


' ————VW— <a I ———_ WI —_—  — 


Parallax of the Orbe Adde. bl 20 22-66 Tang: of -4- 3 18. > $859583 
Truemot.0f 2 from the Earth-\'r1 26-16. 51 | Diff, 20 22 '6Pamilax Otbe. 
Sine of, the angle of Elongation 20% 227 — —_— 99541646 - of 


Sine of the angle of Commutat. 48 50 4g. 876766. 
Conn 2:32 22 11,353100.. 


Reduction adde. 


Place of 2 from © inthe Eclipt:| 
Place of the +un from the Earth. 


. 21229866 S 
Co-tangent of the _— x 20/ 28; = 588220 y 
ky ” 
218 56 if 
"$1403 18 


Middle moton'of F. 
Aphechon fubſtrac. 


— —— ——— ww. - 


Anomalie of y. 
Aquation Adde. 


Place of 8 from © in his Orbite:. 


Diſtance, of > from ©. his Ordbe 
6 04 083430 $$S$- "A X's 
O2 33 29 


The Inclinativn | 5@ Non, h 
2 21 29 4 4 2 rhe 
5 Reduction 1 2/ 7%, & the Curtat. 105. 


Node Aſcend. ſubſtract. 11 2 
Oy 74: 5h — muſes he ns FIT che Diſtance Curt is 30450 
Argument of Latitade. \|.3 7 55 124þ:-, 99072 Earth from © 
ReduRion fubſtract. 4 12 07 K \ 30450, dowk. Q. 
Place of Þ from ©inthe Eclipr. | 2 21 17 45 |Supame 4295 25772 11 2/7 1+] 44112342 
Place of © from the Earth- - ' {11 O5 5445 
bmi nn— Differ: 862323... 3,830463 
Apomalic of Commuration. - 3.15 23 VS. Lang of 52' Rl 31” 10,118024 
Half tumime. ** Þ. $247 37 "AY | 
DT ones "ot, 954487 
Parall. of Orbe adde. ©. +: 427 52 564 Tang of ; ROW +7 42154 
Place of 7 fromthe Earth . - #+ 23 57.41] Diff, 37:58 56-Paraltax of be. 
Sine ofthe angle of Elongation g74 a 36, 444 9;487225 
Sine of the angle of Commutat: 74 36 58; | 9.994153 
Co-tangent of the Incliuation 4 14 25, 11,129934 
| 21,1 14087 
Co-tangent of the Latitude of 2 x 21 9 11626862 


The 
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The Difference of Leng 1$2429/ 19, and che Difference of Laticude 24 21" 
| þ om _yy 97 oY 34 38 ' rowards the North Welt, agreeing to 
Oblervation. 


Anno 1 598 September 1441 5 Hi "Ml { fohn John Kepler ble abſerved ar * y——_-. wy 
the Lyons Hearr was covered by Kepler Aſtrov- Opt 

For the Difference of wiby he 1 ded from the as Fara gk z and  Refi- 
due 1; © 58/ was the cime ar Landon. 


' 'The operation, 


| Anomalie of the ©: | _ | 2 27 54 oF) 
Aquation ſubſtrac.. '«. {+ 2.2 39} 


© ——————_——_ : ————_w—_ ' 


Diſtance of © from the Earth. F 10cog5 
True place of the Sun- "E 2, Þ "gum 
2 WE PT neaac ta | hn Feſt 32" 93" 


RW 4 "Im: ns © 
"Middle motion of $ :-* [2 27 24 41 
Aphelion ſubſtraR: 10 4216 6 


nr IE AE EE nee | —— .,_ . 


nomahe of 2. 4.2313 35 Diſtance of. oY ©in her Orbe 


X-quapion SubſtraR.” 23 3 41 71996: ber =4 % 
Pleven 2 Io © inher Orbite. 17 27 600 þ EE [ae _ hence the ln 


Node Aſcend. fudſtract. 212 58Co| 1,Qion 1 Fay”. and ths Cumation $ 


on lures roo 


— —_—_— — Cs Ry <__—_—_——_—_—_ 


' Raſts. o 14 $00 | BS 
2 the 160097. Fant from the ©. 
Reduc on ſubſtr we" PH BIR ns | -,..- 71898: $ from the © Curr. 
Place af Q from © in the &clipt. | 2 27 4 26.) = — 
Place of © from the Earth. 2 53 | umme 8 171993 27$5LL 
x I. 44 etinp———_—_ — Difference 28197 3, 450203 


Anowalie of Conuuation. $ 25 31 42 | Tangent of 47" 1 39,0 
Complement to che Circle. 44-428 18 5 47 149%, A 


The tralf (arm 9 Tangent of 10, 3 5 9, 248621 


_— -— —_— _—_— — - ww _—_—CL—_——— 


Parallax of the Orbe, ſubſtract |t 7 11 2 Dif. 37112 Paratiax ofthe 
Trueplace of @ from the Earth. | 4 24 21 51 | Orbe. iy 


Sine of the Angle of Elong. 3711 + *.-9;781306 
Sine of the — of Commurat. $5 21 42 perieger 244 
Co-cangent of the Inclination co 49 31 "rr ef 

21 ;$40t$H 
Co-tangemt of the Latitude $ 3&/ 1” 1 2,05886 7, 


The true Lo de of the Lidns Heart ar'the time of this EIPOPrT fy Was £ 
24", 152, 0" Latitude 26;" North, therefore their Difference" of Eongittde Was 
53, and thei difference of Latitude 32. Bur becauſe ic was.,qblerved in, or neer the 


Horizon, the ſaid ſtars ela any Wins 2 rt magnitude then cotnmonly they ſeem to 
be of ellwhere, andth e eye, 2 might ſeem. to hudg Cor Leonis : Beſides, if 


the Obſervation were taken at their riſing, as 1$ pe 97 rounds che nce of their Cen- 
ters was not then above 3/, which the: Diameter of 2 exceeded, and therefore muyyjt 


needs cover the ſtar, as Kepler obſerved. 


In 


165 Harwolrecbs Corteore.” 


In ſome of the former Obſerrationsics lefr doudefull were a pplycd to 
the mid«te, or appatenrrine , EE ng td the 
time given, which ſhould havebeewreRified the Equation of __ and (© 
yu venture in ſome of them; there may ariſca hetle difference, if duly confidesed, 

© 1 have waved fuch niceties, decaule char difference can never to 2 Mirnare 
19am; of 6 ORSNITO hich Sohave rave, ma ey her 


{witt motion. ' 


$ 9. 4n Eclipſe of the Moon, obſerved May-5, 11650, 


N Suga, the fifth of 2a this preſent yeer 1650, my, worthy friead Mr - Robert 

Killingſly & mi ſelf, being 4.4 we m. {ve waited to obſerve-che Moons 

Eclipie, but in reipe& een. our light and che 
Moon, we could make no abc Obſervation nlp by by two leverall 

Obſervations, we tourtd to Leen at 9 houres, 12 mugutes P.M 


K2 A329 
Calenlis bujus Eclipſeos Lame. | 
D H.m s 
|S roitSuidd) bg 
Middfe Oppofition of the Loctindiite Moy 5 7 1-29 "5 
Intervall of the middke and true Oppoſition, a 1324 
Middle time of the true Oppoſition. May: 5 9144 
Aquation of time. +. Addr > 1011 1996/44 
The apparent time of the rrue Oppoſition —— $4 1 yery 
Anomalie'of the Sun C6-2quare. 19 17 4 _—_ 
Anomaly of the Moon Co-zquate. 5''9 4-18 
Tre mouonf the Moons Laticade from $2 1 6*/17: 46 43 
< vymwdygodeny wag rw South Deſc. 49 33 
rus plece of the Sun. | 1 24''59 3t 
Trueplace of the Moon in her Orbite: + 9/24" 59''2t 
Reduction: © Subjtr. : x5 
True place ofthe Movin the Fekprque 90129 progh 
2 24 
Houtly a6tion c: *y, KI" f 37" 45 
C © | ' 135-33 
By Which dividing the .the otientia time is "ab 3m 
the adrquntetime of tr OC - My '; 7 537 = 
'2 
cemaidiameters of th oa | TH 
: - Cſhadow. 00M 9 46: uf> 
ate of their Semidiamters, Fr J 63' 28 
Scruples deficient. T Je 29" "5 
Digits orgs ——_ 8 10? 47”: b 
Minurtes of incidence 492 
Time of Incidence. J - 
Torall Duration. 2 I 
Det fe re rom the reel Oblron in ime ar” 4 5 59 
MAS i} TL: OTTR. My 5 47 19 
Fo 6-24-17 {1 
-— vollh . "42-471 i: ol - q 
Wahl « by $9804, >: 2b? 
Ya End. 7 000 9/2027 | 
Up 5 conſentaneons to Obſervation. 


- : o . - 
if » . bs T7 | : 
% » ; 6 4 - - 
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can. het | we 
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$, 10, Two remarkable Eclipſes G of the.Sun, ebſeruedby Clavius, where .. 
my 'of de ef RN! I Pomars Th SP 


A Nno 1566, Auguſt 21, about noon, he-obſerved at Commbryia, (whoſe Longitude 
is 114. 45/, Laticude 40'. 15”) that the whole body of the Sun was Edipſed for 
ſome pretty ſpace of tune, yea, and that in a molt ſtrange manner, as he teſtifies in the 
fourth 300k,0f his Comment.upory fazn. de Sarrs Boſco Pag, 594 Edit. poſtr. where his 
words are: Circa Meridiem obſervau Eclipſin Sol, in qua interponebatur Lung dirette 
interwiſan, ac Solem, ita ut totum Sole m wyn madico remporis untervallo conteperet, eſſesrq ;. 
tenebre quodammodo mayores woltarpe .” Neque enim 151 pedem quis poneret , Videre 
peterat, clariſſimeque in Colo ftellt apparebant ( & quid mirabile erat ) aver ex aete in ter- 
Con pre horrort obſcuritatis decidebant. © | | 


A. Calculation of the ſaid Eclipſe. 


«4: \Romie 


: 


D m 
d 1 ; $ .Þ 2 #:.3:08 
Middle ConjunRtion © C at London 1 F6O. Anquſt 20 20 53 38 
The Intervall to'be added. | | 1119 * 26" Jo 
Middle time of the true ConjunRion at Londen. Awnift 21 040/15 
&quauon of time. Sabſtratt. w Hgv""17Y9 
Apparent time of the true Conjunion at London: Aug. 21 ©2994 
Anomaly of the Comquate. " 2 3137 dr 
Anomaly of the) Cozquate. 4 13 6x7 
The true place of the Sun. , 5 745 $8r 
The wne place 6f the Moon in her Orbite. UY 5g! 1-45 51 
Anomaly of the Moons Latitude. 5 250 32 x 
Reduchon. . Age Pi nnn gs 
Blacevf the Cin the Ecliptique. Puno 25g © 7446 57 
> 2 oo 4 | "1 GOT I 
Hourely motio | | | 603%, 199107 119-7 
ws I C from © | | 34 12 
which dividing the Reduction, the Quotient in time is. Subſtr. 10(F"Yg 
The exact time ofthe true < at London. Aug: '21 © 25 g 
Diffegence of the Meridians of Zondon and Contmbria. © 'Subſtratt. 45 © 
The exact time of the true 4 at Conimbria "Ang. 20 33 48 ''$g 
The Difference between the true and viſible d. , %F 23 
The time of the viſible 4 at Conimbrie. Ang: 46 33-43 +8 
The Latitude of the Moon. Narth. 25 18 
The Parallaxis of Laticude of Sun from Moon. Suarh. + ) 25" 46 
The apparent Latitude of Sun from Moon, Sowth, #XT 013g 
Semidiameter of the Sun. 16 19 
Semidiameter of the Moon. 7643 
The Summe of the Semidiameters, =— 
The Digits Eclipſed: *» © '; 3177 1 7 1007 WH Dig SS yr" q 
nk a on ny2 o11 li aft 1 ht ra 16 1151 407 > 
Hence it appears the Eclipſe was tocall, and that the bo- MIN NWI 
dy of the Moon did more theacoyer the body of che- Sun, © ; all 
for _— of the Moqn exceeded the Suns limb on rhe j | 
South 


de 26”, and onthe North fide 22” as the Figure 
demonſtrates, fo that the 
the Obſervation of Clavine. 


j | 
Will 


Wil 


iculation agre®s exactly with 


152 Harmwonicos Coriesrte,” 


The other cenrall Elie of the Sun which Clavias mentions, befell. at Rome 1567 
Aprill 9%. about noone, where Clavixs obſerved the whole body of the Moon to be 
contrined within the compalle of rhe Sun, infornach that there appeared a bright ſhi- 
ning Circle round about the Moon, as his words in the fore-mentuon'd place will beſt 
teftifie : eAlreraw © Ecliphm Rome amno 1567. Apr. 9. cirea etions weridiem conſpexs, in 
qua ru7/ms Luna, fr inter viſums ac Solews imeritceebarmr, _ ann tamen Solew obſeu- 
rabat. wr 1% priory, [ed rehinqued atur in Sole circus quidams exilas nndique tutam Lunar 
ambien. pag. 594- in Spher. fo. d& Sacre Bafco. 


4 Calculation of the ſaid Eclipſe. 


The true place of the Sun. 

The true place of the Moon in her Orbite. 

Anomaly of the ».o0ns Latitude. 

Reductions _— 
Place of the Cin = Ecliptique. | 

Honey novo 4 | . 


C from © 
—— 


D H 

$\ D 
Middle Conjuntion OC at London 1567. April 8 9 
The Intervall to'be added. 13 
Middle time of the true ConjunRtion at Londen. April 8 ' 22 
Aquation of dayes to beadded. Adds © 
Apparent time of the true ConjunRtion at London. April 22 
Anomaly of the © Coxquate. 9 22 
aces of the C Coxquare. J 

TT 

by 

yY 


the Reduion, the Quotient in time is. Subſtr. 


the'true & at Londen. April 3 33 'F 

Difference of the Meridians of Gondow and Rome adde. he. _ 00 

Exact cime of the true & at Rane. _ $ 23 IF 

The Difference berween the true and viſible d. ' 3r 

The time of the viſible & at Rome. þrrn s 46 

6 20 

The Semidiameter of J© 16 16 

The Summe of the Semidiameters. Tr. 32 26 
The Latitude of the C ſeen. "Noth OO 

The parts deficient. | ; 1.32 35 
Erg6, The Digits Eclipfed. Dug 17 5s 


Moon was com 


By this Paradigm, it ee: rater = by the "ii F k 


Ul Whit INI 
| wa 4! 


Kh Mir 


TAI | 


Hanwontcon Cortesrs, 153 
fer hr re ae , whereby to þ 


Titans pee ts of the Sen according to that 


ctrine delivered to us by *s and his followers. 
4 4T ohle Pewing colouy of the Moons Elipſe. 
The ff part if the T able. | 
on Black. T he ſecond part of the T able. 
8 
$S D S D 
10 \ © © iſh colour. ax. © 
= 12 uy © io $ Reddiſh c $e 20. 
= (4% Black mixed with - {e5. | TI E| 
= 16\{lome Greenneſle. © 2 it 10 
7 1 18) M 2 1 ob Wis Aſt-colour.&rt © W 
2 20 2 I tO | Y Io 20 = 
> ”, 
eawlſ Srans 32 
= 2 > i kh. 
26 — Red- $3 2 10 9 20 
& 28\) I, s 2. 
S* 30 —_—_ 20 g9 10 , 
= ® 3 ONA PaleBlack. gs o F 
- 22% D.3 20 8 20 = 
= 34( Black with Pale. 2 8 
5 3% neſſe. (2-3. 20 f* 0:20. 
t> ? 23 4 Black mixed "with 8 & = 
S 40 "3 4 10 , 7 30 
Z = 
. 42 = 4 3» as 7 I0 
EC Black mixed 1 oO 
Na Pale Aſh-co- I - [ v7 a 
48 
50 5 207 6 10 
) oFPitchy Black 3 6 © 
F2 
54/7 
58 colour. 
60 © 


A Table ſewing the Colosr of the Suns Eclipſe. 
. | Degree 


1 8-0 
Fl; 
TT 
Ds | 5s 
= 6 
Q*| 7 
\ S bf 
9 
T| 10 
= It 
I2 A white Yellow. 


Enter the Table of the Colour of the C Eclipſe, finding the C Laticude in the firſt 


Part, and her Anomalie in the ſecond the colours there found _—_ 
together, (as Painters uſe to do) will the true let; 
eater ane CE 


Lg 


15K 


S$$$DSÞSPSÞ 
$ 12. oſwvaiateF Wahl 
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als tc Tycho Brahe, 


Longomonranus, and other the oved Wraters : . 
wr” time of each ons hr raficad 
tors Meridian of London. 


| Obſervations of Saturn. 


Moneths - D 
Aug M1 
Scpremdber 3 

deprem bet " 
Seprember” 28 
Oabecr I% 
Otober 26 
Noveraber  % 
Novengber " 32 
F. bruary ÞB 
Sepremoer © 7 
December 6 
lavvary ©; '$ 
December 21 
Decywber _ 9 
January 
December 10 
ſanugty © 1 30 
Januaty 5 25 
F .n 
uy ©& Py 
July - 21 
Auguſt ©! 2 
Auguſt 0 28 
September. - s 
Oqoder þ 
Auguſt 19 
Months D 
Sepremb FIC 
ORober 13 


Seprember, 1% 


Janna y 14 
O&»bcr 16 
January 29 
OQtober 18 
March F 
December 28 
Seprember 17 
December 3o 
March | 
Avguſt 6 


H 


me wu 
OW ©wDwwnWwywy 


o &wRYL 3 ALLY S 


& ww nd Ewe» 


. Time given , Old-thle. 


p Place Tobſer Latitude oiferved. 
ay = ing 

10] X 5 1 in 
DO NET: 
1kty4 39 | in 

nl V » »>jinfO 

to] 5 1 46 | nf 

ws 26 44 | in PO 

40} tl 31S £3 in © 

10127 7 3» | Lartude 1% go Souch, 
1011 28 6. | Latiy+:r 11 South, 
4m 5 1o {mo 

ol 26. 4 | Latrude 24 38” Sourh. 
10|/S 9 x{iwPO 

o|&g 10 | Latiude & 33” South, 
lo{S 13 $ | Latizvde o &; North, 
©, 4 3% | Latiwder 185 North, 
101A = Laticude z 37 .North. 
hd hom 38 31s | Latimdez 39 North 
io |» © 19” | Latitude z 43 -North, 
wi'W © 13JinfO 

wies * 31 fin 

49 X 30 10 ”-& 

1K | #42} ; 

cs I 374 nf © 

10 2 23 567] 

15/3 9 34 

Obſervations of Jupiter. 
+ |'Place obſerved { L1titude obſerved 
| 23 33 [ivPQ 
o|/s& o > {in4© 
20 X 28 56 
tollg 45+ 19 | Latimude 0 8 North, 
10\/4 Y GS: about the Diamezer C. 
33 7 15 43 tir, W 19 28” North, 
7 5s 49, jn PO 
wo'A 1: 337 peg 1% + North. 
o $114. 40 | Larirudeg 13 North. 

19 [i oD 

50.1. £9 - 


"fg S 


Harmonicon Corlesrte, 


Obſervations of Mars. 
Moneths D H Place obſerved; Latitude obſerned, 
Noveinber 18 © 6 28! f in £ 
December 28. '3 16 $52} in 
\anuary 3o Is z1 36: in £ © 
March © 6 '6 m 5 4z*}iof© 
A prill 14 5$ m 4 2 |in © 
May 13 T3 vw 2t 20 
June $ 6 + 26-43} inf© 
May to 17 A 26 543 
December 31 18 i... 3 : | Latitude 21 547 
November x $ Vw 20 foi f Latinmder 36 Sonh, 
Seprember 26 &6 vp 18 265 Lacizude x 36 South, 
Au 5 16 X 1 16 [ngP 
Oftober 30 13 5 1. 3z3}inPO 
D:cember 13.205 $ [2 8a fo 
Ja uary 1$ 13 $} $ 389 in O 
March 8.% G 29 18 | Laticude3* 22” North 
March i2 9 AM 1x 46; | Laticade 3 22 North, 
December x5 17 np 26 #6] Latitudez 35 North, 
February 20 13 m 12 2741n PO 
November , 23 ' 15 BS 265+ 385] Lautude2 49" North, 
Jawa y 26 F & | $ 204{ Latiudeg 5+: Norch, 
March 8 rs m 1z 175] Latedez 4 North, 
January 2F 16 & 4 4» ' Latimdey 26 North 
Obſervations of Verius 
Maneths a H Plate 8:ſerv. Lalit ud: bferyed 
March 16 X# nw 7 
Sepremb-r Þ 16 '/M 15 Fs Laritude z $8 Norrh, 
December 14 15 '50| m' 15 10} Latitudeg 10 North. 
December 17 19  »0/ ©| Latitmdeo 37 North. 
February 17 26 vw 22 3 Lazicudez 56 North, 
December 17 -4 a 22 F58| Latituder 6; South, 
Feb 21 17 vv 16 3 vo Norrh, 
May —— 5 4 9] Latitudez 9. North. 
December 12: 3 gol 17 5# | Laticuder 29 South, 
May 16 9 »5\g 18 17 | Latitude 2 48 North, 
Novembir 14 18 is | m 13 4 | Latiudes 18 North, 
November 23 1% 3o|\m 25 ©] Latituder a5 North, 
January 9 /4 © bh t7 4+>| Latiude o | z North, 
March 23S. 13 44 Laticude t' az North, 
February 4 4 $8|[X{ 12 20| Laticudeo 47 North, 
May Ti $ 48 23 16 | Lacitudez © North. 
ORober 24 15 20\ 322 35 
January 2 6 8/ vs 1» 31 { Stlonovo Latir of 577 
January 1: 17 o/ vw $ 22 | Latitude t 39 North. 
April! 15 3 ywol[&f 2x F jLaticude r 49 North, 
hs of the Moon. 
Moneths g- 24 | Place %bſeruved L attude obſerved 
January ' 6 r ot 4 29 x5 South 
January 14 1B lo 4 |S 3 $7 South 
Auguſt 4 83 7. 51 | 4 15 30 North 
December 28 9 34 32 | 3. 14 © South 
23 ' 8 0. 43: | 4 30 34 Sourh 
December 20 13 4 56 {® © 39s Naorch 
May ” 0 21 525 | 3 4 26 Noerb 
December 23r F 29 | 385 | 3 59 pa Nor th 
Aprill la 6 {6 20 Souch, Aad thi ww 
June 10 9 28 i the af 0b Obſer vation of that Treſ-no!le 
March 28 9 7 39 | Tycho Brabe. 
June 14 11 29 33 '4 5$ 49 North, 
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$ 13 Obſervations of Eclipſes of the Moon. 


Nm 1462, the 11% of Fuxe, the Moon was Eelipſed, whoſermiddle” Regyomort.inces 
obſerved at Verb in Italy, 14% 487 P. M.when ſhe was darkened Dig: on he: 
North ſide, Regiomont. i#T orquets. | 

Anno 1500 November 5. was an Eclipſe of the Moon, whoſe middle was 'obſery e 
at Rome by Copernicus at 14 © P. At. being then ro Digits Eclipſed. 

Anno 1 511, Oftober 6* the Moon was Eclipfed totally, whoſe beginning ft OPOrWIC 36 
Obſerved.at Fraenburg in Prufſia,atto" 52 P. M. 

Anno 1 522. S, 54 happened an Eclipſe of the Moon, the beginning whereof 
Copernicus Obſerved at Fruenbwrg "in Proſſes, at1% 36, and this was totall, ſee Cop. 
Li.4 Cap- 5- Revolmt. ; | 
© Anno 1560, the 11 of March wis 4 Partile Eclipſe of the Moon, whoſe beginning 
Cornelius Gemma obſerved at Lovane at 1 5* 4&f, 

Anno 1 580, { anuary 314 happened a Full-Moon Eclipſe, whoſe middle Noble 7 cbs 
obſerved. at Uranibarg in Denmark, at 10" 9 P.M. ſhe being then all darkned. 

Avino 1 588, the 24 of March hapnet'a rotall Obſcuration of the Moon, the middle 


whereof was at Vraniburge 15" 87 Þ. M, - 

Aum 1591, Puly 74 Alice! Meſtin obſerved an Eclipſe of the Moon at Tubing, 
and when the Center of the Sun wes appearing above the Horizon, he faw the Moon 
two degrees high, Eclipſed on her South fide, and contrariwiſe, when the Moon ſet 
in the Welt, (which was a little before the middle of the Ecliple) he obſerved the Sun 
elevated above the Horizon two degrees. | 

Anno 1601, November 29%, was an Eclipſe of the Moon, whoſe middle Zancberg 
obſerved at Ter-Gogſt in Zeland,at 6"'12/ P. M- ac which inſtant, ſhe was Eclipled 
above 1 0 Dig. po the South fide. Epſe' of | Y Ks 

Anno 1609, 7 arrary gf, Was an e Moon, whoſe beginning Lansbey 
obſcrved at Ter-G ſen Zeland, at 1* and 5' tfter midnight, and the end about 3» ded 
a « pajeroſer midnight, being Eclipſed at the middle thereof about 9 Digits on the 
North fide. | 

Anno 1622, Februayy 19%, t a5" P. M. was the '\middle of a Lunar Eclipſe ac 
Rome. 

no 1628, fanuary 10), Dr. Bainbridg (at Oxford) obſerved an Eclipſe of the 
M96n, the be Arne at 7" 31, the beginning of totall-darkneſle at 8 2;/, fe end of 
totall darkneſle at 10" of 3&#, andtheend at re 557 3&”. 


$ 14 Obſervations of Ecligſes of the Suh. 


Nn 1560, Anpuſt 11, about noon, Claw oblerved the Sun for: ſome ſpace of 

time to be totally Eclipſed; infomuch that the darknefle was ſo great at Conim- 

briain Luſnania, (where he ſo obſerved it) that the ſtars at mid-day appeared 

bright and ſhining, and che people durſt not Nir abroad, yea, and that which was moſt 

wonderfull, was the falling ofthe Birds at theHorrour of the Obfcuration:ſce Clearius 
Pag. 5 94 in Spher. foan. de ſutero'Boſco. 

Ann 1 567, the g* of April, Chriftopher Claview again obſerved a Cenralt Eclipte 
of rhe Sun at Rome about noon, bar in'this Eclipſe the Moon d1d norcover the whole 
body of the Sun , as in the other Eclipſe 1560 , but there appeared @ brighr 
ſhining Circle round about the Moon + tee Clavins in hco predifie. This Ecliple 
T ycho obſerved at Uraniburg about noon, andburt 6* 297 darkned on the South fide: 
The Calculations of theſe two folar Eclipſes are before inſerted. 

{ornelins Gemma at Lovan; under the Latitude of 50* 5&f, and Longitade of 26 * 
degrees, obſerved the beginning of this Eclipleat 1&* 12/ 4. A. and the Quantity 
obſcure 9 Dig. on the South fide. 

Anne 1 598, the 25* of Febraary before noon, Dr. 7eſſenixs obſerved at Torge in 
Miſnia, ( viz.. under the Latitude of 51* 33”, and —_ of 25%) an Eclipſe of the 
Sun almoſt centrall, for all the Moon was ſeen within the compaſſle of the Sun, fo chat 

there 
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there appeared a bright ſhining Circle round abour the Moon : Kepler Aſtron. Opn 
Pag. 299 & 419+ 

Anno 1601 was an Eclipſe of the Sun, December 14, the middle whereof was obſer- 
ved by Kepler at Prague in Bebemnra, about 2 a clock, and ;7 P. M. at which inſtant che 
Sun was Eclipſe full 1g. Kepler Aftron- Ops. Pag. 43 3+ 

[his Eclipſe was allo obſerved by the Fiſher-men upon the ſea ſhore, neer Zw/gen 
in Norwsy, under the Latitude of 60* 20% and Longitude of 27* and a half, where 
they with great admiration law the whole body of che Moon. to be conteined within 
cheSug, fo that there did appear a bright Circle round about che Moon, about a digit 
and a half, ſee the ſecond part of «Afronomia Dazica. Pag. 165. 

Ann 1605, Oftober 24wasanFEcliple of the Sun, whoſe middle was obſerved at 
AMidalebrrg by fohn Retaring, about a quarter of an hour paſt one a clock in the after 
noon, at which time the Sun was obſcured above 10 Digits, and leſſe then 11 Digits. 

T his Eclipſe waselio obfervedat Napier in /ealy, where the whale Sun was covered 
by the dark body of the Moon, which thea igterpoled: Kepler Epic: Aſtron. Copernic. 
Pay $9? 

nd 1608, was an Ecliple of the Sun, whoſe middle was obſerved by Lanſberg, at 
Ter-Goole, 5/ palt 4 P: M. at which time the Sun was Eclipſed on his South fide two 
Digits and a half: Lansberg in T heſawro Obſervat. Aﬀtron. Fol. 120. 

This Echpſe was aYo obſerved by that famous Aſtronomer C. an, at 
Heghria in Denmark, but the Ayr being there Thick, and bur very lictle Eclipled, it 
was icarce di\cernable. TY" 

Ammo 1621 hapned an Ecliple of the Sug, the beginning thereof Lancberg obſerved 
at Middlebwrg, about 7 inthe moraing, and the 36 paſt 9, the parts darkned 
at the middle thereot being 10; 

eAuno 1630, May 31" hapned an Eclipſe of the Sun, whole beginning 1 obſerved 
at North- Luffenham, neer 6 P. M. and was Eclipſed about 11 Dig. at the middle 
thereof, but being then in my render years, I could make no acurate Obſervation. 

+ But my worthy Countriman Dr. Zeinbridge then at Oxford, obſerved the beginning 
thereof to be exactly at 5* 58/; and the end at 5Þ 48. 
The ſame Eclipſe Gafſendss oblerved at Paris in France, where he obſerved the be- 
n | wha hem the end at 7® 124, andin the middle he found the Digits Eclip- 
led to be 11 224, 

eAwne 1639, Hay 224, the Sunwas Eclipled, the end whereof was obſerved at Ley- 
d:n in Holland at 6' 2%. 

* Ann 1645, May 11,1 vbſerved an Eclipſe of the Sun neer 11 before noon, above 
five ports darkned, bur being then imployed in the publique affairs of the Kingdome, 
1 wanted oportunity to make further Oblarvetion thereof 

e Anno 1 649, Ottober 25*. hapned an Ecliple of the Sun, whoſe middle 1 obſerved 
at Nortb-{affenhans, about three quarters of an hour paſt one a clock after noon, and 
the end molt exactly at two a clock 'and 34% The quantity Eclipled at the middle 
thereot being 44 Dig- 

This Ecliple was moſt ' obſerved at Londos, by my kind friend Mr. y/iliaw 
Leyboxrn, the beginning there (by Obſervation) was at 12" 49/ 28”, and the end at 
2 2&/ 3, for at the beginning, the Altitude of the Sun was 22* &, and at the end 14% 
45': The Digits Eclipſed in the middle was 4 1+. 
The lame year 1649, upon the -21* of Aay, was a very ſmall Eclipſe of the Sun, 
which was obſerved at S. Job; Colledg, by my worthy and learned friend Mr. Roberr 
Silingfly Mathematician, the middle was at 5” 20, and the Quantity obſcured 3 of 
a Digit. \ 


* 
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ELLELLLLELLLELLLLe nts 


An Advertiſement to the Reaper: 


® Hat moſt admirable Mathematicias John Keplcr, by the help of 
? Tycho's Obſervations, did make the moſt abſolute and beſt reſt aura- 
8? 1:0n of Aſtronamy, of any that ever did. precede him”, having not 
DEE onely framed new Tables of the OW of the Planers , bur 
alſo erdevoured by the aſsiſtance of ancient ſelett Obſervations, by comparing 
them with Tycho's, to rettifie andeſtabliſh their middle Motions , yet, never - 
theleſs, ſince his time hath Bullialdus (by the help of ther Oblcrvations ) at- 
mpied to reform what his learned Predeceſſor had aonieyhe comparing and limit- 
ins their middle Motions chiefly , by the aſsiſtance of. ſome Obſervations hre 
found m Lib, M. C, Bibliothecx Regis Chriſtian. but becauſe it ſo manifeſt 
ly appears to every judicious eye, that the moſt of thoſe Animadverſions of Pro- 
lomy and the Ancients , were fallaciaus and uncertain; they ſeldome ayming 
neerer then a degree (and I am certain ſometime more) in the places of the 
Planets, 7 ſhall not therefore much diſſent from what that worthy Kepler hath 
done, till time and obſervation further confirme the truth thereof, notwithſtan'- 
ing, 1 have wſed all the diligence could poſsibly, to eſtabliſh the ſame upon ſuch 
Obſervations as have been made insheſe 200 yeers, there being more likelyhoyd 
of truth in them, then in thoſe of ancient time , when Urania had few Favou- 
rites, however 1 muſt acknowledg the interval of time is but ſmall , anddurſt 1 
confide in thoſe more. ancient, I might undertake to refifie the ſame” for many 
thouſand yeers ſucceeding. What I have done, 1 dare aver ſhall not vary ſenſibh, 
(if any thing at all) fromtbetruth of obſervation in many ſucceeding Centena- 
ries, yet I will not fay, but that they who live ſome Generations a{ter our time, 
may have opportunity to make correitions , by comparing their. Obſervations 
with thoſe tn ycho, and with others that have bren made exattly in our times. 
But as for the Tables of the Aquations of the Planets , 7 verily beligverhat 
Poſterity. ſhall not vary much from what I have done, being 4 red they agree 
to thetruth of Obſervation, And here the judicious Reader us deſired to take no- 
rice, that the midale Motions ſet dawn in my Tables, « applyed tothe Mexidian 
of London ( as i declared in the firſt Chapter ), therefore, if their Places, or 
Aſpedts be to be reduced to any other Meridian, he muſt fir ſt ſeek thetrue Siteof 
his place inreſpett of London , ſe peradventure may he come to dream of an 
errour in the Tables when'none ts ; for the Longitude of: places being not yes the- 
roughly redified, we cannot attein the a 6p of Meridians ſo exattly as wis 
ſhed, The Catalogue T haveinſerted is taken ont of the moſt approved Writers, 
who have written of Geographie , gy" is ther to this day no ſmall difference a- 
mong it the my notable Mathematicians, whoſe Works are extant, nenther canT 
reconcile the ef toagreewith truth, If for inſtance , wedo but ſeek to findethe 
difference of the Meridians of London and Rome (two eminent Cities ) weſhall 
finde their difference of Meridians by obſervation of Lunar Eclipſes tobe exattly 
one houre 6 minutes, wherewith Clavius agrees, whereas Maginus makes it dne 
houre 26 minutes. Apian and Leovitius oye houre 33 minutes. Lansberge one 
houre threeminutes. Argol 57 minutes. Kepler and Eichſtade 50 minutes, and 
Bullialdus zo more then 48 minutes. I have examin'd divers other Cities of 
note in Europe, and compared them with the ſaid Authors, among it whom I find 
n0 ſmall diſcrepancie, and = I have rettifiedby obſervation of Lunar Eclip- 
ſes, and would my narrow limits of time have perminted , I ſhould have endea- 


voured areſtitution in all thoſe places, wherein Celeſtial Obſervations have bee 


made, Shortly, if occaſion ſerve, thou mayſt expedt it, in theinterim 1 deſire the 
R cader to be cautious, inthe premiſes. 
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A Table of converting Houres and Minutes; _ 


'-—1mto. Degrees and Minures, of. Fon) [a 


F QUATOR o_ % 9 


| | TM. 
be | [gs | 
| * |[& Minutes | S ti ney 
— 1 ute Equuett 
I th e | 
[ \\ YEte f Ter? \ 
| of the Eat4-5 
4 45 
3 Pay | | $44 8&  O[ 
ſom anno t'Eg3 8 19 - 
'S 30 | I 35 9 8-145 > 
| 3 | 45 ' 4 +193 ty 7 
4|-. 69 | P32 PR 01% 
$1 75 f | [99 me 
1.6 q- 90 b : (3 - 9: 4% | 
X y 105 i £40 lc -Ql. 
| 3 120 | fp FI; a5 
| 9|..13 [48 080k 
[8/2599 | TABS 
= ' ” : > 
«x | 265 19s "nr off + 
12} '' 180 "145 111 a5 © 
15 195 | ) {inns 
([14|' 210 | | 1440 EL . 
i5-| 225; || : [47 j-11 24854}, 
————— L 48 EF ©. Oct 6 
16| 240 : | as ja 15d 
[17 255. £1 $© - 824 LL 
l 279 OL -£ bad och £ 
19} 285 | i | NE P, 
aw} 309. | : h i Ne 
ar} 315 "xa 13 "301 
| 22 | © 3307 "$5.13 445]... 
23'| 345 nga 
Log 366-'þ "7 [46/44 219] 
p 7 TIE. $8 A4 230 þ 
59 14 43 
d 15 © 
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| 
ACnmerTaat? | A Candice Tableof 
Converting Houres and >| ; ;; Converting Minutes of the 
Minutes of an Hour, Day, into Houres,and 
into Minutes of | minutes of an 
the Day. Hoare. 
H1ID 7 ”þHjD 7 m1 HID 7 . #[ HID © © 
414 #4 nl 4, " of 7! gl, 4 ALS 18 04 4 
1 1 44 AHI AG HH H-4 a 144 1 WM as (i 
| [| ———| Oy HS TY TO 
1jO 2 ZOpgoit 17 30} | 1] 024 © [31712 24 
210. 5 o| 3211 209 ©] | 2] 0 48 0132/12 48 
319 7 30[3311 22 30} [3 1 12 0 |33 13 12 
410 10 Ojz4't 25 Of { 4] 1 36 © |34|13| 36 
5[0 12 3913311 27 30 ik o $3114 0 
610 15 0136/1 30 @f. 6 2 24 [35] 14 34 
71o 17 30)37|1 3z 30| 3] 245 9137114 48» 
810 20 0381 35 © [ 3 12 Q 2 {vc 
9|o''22 30l39|1 37 30 | 9j 3 36 9 [3915 | 36 
1010 25 oſqolr 40 ©! f10 4 © © |ad 16, 0 
110, 27, 39{4111 42 30). ZT| 4 24 9 144116! 
1210. 30, 014211 45 o|. | 23 4 45 [4341648 
1310 32 3914311 47 39}; | 33] 5 72 0443547 £2- 
1410.35 014411 59 |. [14] 5 36 0 [44917 3 
1510, 37 39]45]1 52 30|,, 15] 6 0 0 [45148 © 
16j0 40 0O01j46j}1 55 01{' [16 $24 0 46118 | 2p 
17j0'42 -39|47j1 57 39[® 117] 6 48 0 |47)18 4& 
i8$1oi45 Olg8]z2 © © [18] 7.12 0 48119 18 
1910" 47 -32149|2 2 30 [19] 7 36 0 149] 19 36.6 
201/050. olgoſzs 5 al: [20| 8 & 0 [50120 9. 
21]0-52.30|5ij2 7 30 \ par} $8 24 © [51120 
2210 55 0O©O1j52j2 10 al. (22 8 48 0, 1521.20 *; 
2310. 57 .39]53]2 12 30}; 23] 9 12 0 |53]21 12.6: 
24\1 © Ol3J4i2 I5 ©! - 24 9 36 0.1541at_36-9 
25|: # 3o[55|2 17 30|* 251110 © 0 [535/22 | 6 
26|\r 5 05612 20 of: '[26|10 24 0 |56|22 24 0 
[27/1 7 3915712 22 30|' 27110 48 0 | 57122 48 0 
28]x 10 ©[5842 25 © ab|11 12 0 |; 23 12-0 
29]1 12 30|59|2 27 30 [=g11 36 0 |59|23 360 
3011 15 0©01j60[2 30 of. .30\ 12 0 © [601/24 O0o| 


A Caralogue of ſome of the, chiefeſt Cities in the World, 


Shewing the temporarie Difference of their Meridians from London, 
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with the height of the Pole in each Place. Colletied ont of the 
beſt Geographical Tables now extant, and compared 


with the Obſervations of Longomoncanus, Kepler, 
Eichſtade, Bullialdus, and other the 


moſt approved Anthors. 


_ 


— vue | | | Diff. of | Heigh 
Names of the Citics. | Merid. Pole, | | Names of the Ciaes. Merid of Pole 
Hm [Vn | Hm JD m 
\Aberden in Scurland, o 9 -\ 40 wh Malo. 0 20 $1] 48 44 
Belgrade in Hungaiie, 1 24 A145 16 Mexico. (Pe 650520 &6| 
Alezmndririn AEgype. 2 36 A\ 30 55 Macao n the Kingdome ct |7 9 A} 19 39} 
Anberg,. |- 48 A | 49 3z Malico in Eaſt India, 7 19 A 2 24 
A : $c:dam in Holland. o 21 A,52 24, Matiapur, the S<pul, of St. | 5 13 A} 13 o! 
'Ant«erp in Brabant. lo 18 ASL Moroco, (Thomas. | © 31 $31 75 
'Aquilgia!c. | o 26 Al fo 45 Marpurg in Heſha. o 33 Al5o 43 
'Arun, of tre Araban A | | Mechain Arabia. 3 23 Al2z3 ©; 
{ Aﬀtroiog.or caldihe mid-> (5 37 AF0 © Meſſane in SiCi)ia, i 6Al37 g2l 
dot the Woarld..—----- | Middleburg in Zcland, 016 A)Ft 39 
{Artieus iN Greece. CEL A| 37 Ml Coningsburge, Mons regius | 1 25 A} 55 g 
{Angſpurg i: Swerhland. 2 46 A | 45 22) Mentz in Germany (Pr.;0 45 A 
Ori:ans in France, © 00 | 43 8 Munſt-r in Weſtphalia, o 28 A 
[Bambergc. o 43 Al 49 57 Madrid, ſcar of K. of Spain. | 0 11 5 
\Babytonin Caldea. 340 A135 © Mount Sinai. z 40 A 
Barcino in Catalonia. 210 A}4 45| {arbon in France. o.1A 
Berb-lem. 2 46 A\ 31 59 Naflaw. o 4» A 
Brewe in $xx0ny. 0 34 A[$3 * inivein Aﬀyria. E 33 A. 
Bruxles in Brabant. & 16 A590 48 Naples in lealy. t 1A 
wick in Saxony. o41 A523 16 Norimberge in Germany, | 0 46 A 
in France. o 12 $145 47 Presburg in Hungary. t 9A 
icein France, 6 00 450 5» Parisin France. o 2 A 
cue in Eaſt India. 5 50 Al 11 39 Pragucin Bohemia, 056 A 
in Aﬀrick. lo4c Al 34 $9 Padua. . 049 A 
b in Heſha, o36A1SLI Pergamus, 2 10 y 
la in Spain. 038 5143 Quinzoy. | as A 
inople. 218 A143 © Rome in 1raly. o50o A 
Conimbria in Luſitania, |o 37 $140 15| Ravensburgein Bayaria., jo 4r A 
2covia in Poland. i 21 Al49 55 Rorerdam in Holland. o 14 A 
Damaſcus in Syria. 316 A134 © Rochel', Jo 49 
{Dantzick. 118A 54 23] Roan in Normandy. o 6 A 
{Edenburg in Scotand. o11 $197 © Salisburge in Bavaria. 054A 
Epheſus | 2159 a1 3 | Spier upoh the Rhene, ow A 
'Ferraria in Italy, o43 Al 44 45 Scerine in Germany. 2538 A 
Feſſe in Mau icanis. 0165133105 [Smyrpaio Alia. 2 14 
Franctord upon Odar. 100 Al52 20 S:ockhelm in Swethland, |: 1 A 
Francford upon Mcene, o 3z A450 7 yracuſs in Sicilie, IS 
Fruenburg in Prufha, 11 20 A| 54 39 he (ſalonica. 145A 
Gadirz, or Czdiz. | 0 24 $ | 36 10 ripolis in Syria, 3.0 A 
Geneva, 026 A145 54 ubing Wirrenburge. o38 A 
Gaunt in Flanders. 0 16 Al yo 54 rier, o26 A 
Goa in India. 548 A116 © Torge in Miſnia. o53A 
\Ter-Gooſe in Zelard, 016 A\ 51 30 openbage in Denmark. | 5o A 
Hamburg in Holſatia. o 39 A133 4 Valence in Spaio. o 4A 
Heidclburge. lo 5 AL499 3 hn o48 A 
{Hieruſalem. 3 SA[32>1 Vienna in Auſtria. t 5A 
Ingolftade. E 47 A148 4 Weymar. o 45 A 
Lisborne in Porrugall. 036 $ | 38 45 Ulme in Lower Swerthland. j © 42 A 
;Lyons in France, 60 Aj451 Vraniburge the ſear of Aſtro: | 05% A 
'Leydon. [019 Al 32 10 viiſhppoin Portugall. o 35 9 
'L O N DON. ooo |51 33 Worms. o 29 A 
\Lubeck in Saxony. o40 Al5395 (Wirrenburg in Saxony, | $2 
Maedeburg in Saxony. o 47 Al 52 16 ps 
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A Catalogue of ſome of the moſt eminent Cities and 
Towns 1n England and Ireland, wherein s-fſhewed the Difference of 
their Meridians from London , with the height of the Pole 
Artique. Many whereof are ſet down according to 
the eAuthors own Obſervation , the reſt by 
their Bearing and Diſtance, Ce. 


—— — — - -. 


— = 7. 7. o_—_—_ of [Height 1 my Differ. Heig, 


Names of the ( ities. Meridias jof Pole Names of the ( ities. of Mer Pole. 

m D m H ni'D m 

S. Albons. oO © 15 |51 55 |Lincolne, oO 01557 15 
Barwick. © 68 |55 49 [Middle of the Ile of Man.\o 17 s 54 23 
Bedford. © 25 |52 18 [Nottingham. oO 045.53 03 
Briſto). o 115 [51 32 [Newarke. o 03 $53 02 
| Boſton. oO © |53 2 |Newcaſttle. o 06 8/54 58 
Cambridge. o© 14A 52 17 [N.Luffingham, ſedes Author jo 03 s'52 41 
Canterbury. © 5a [51 27 [Norwich. oO O4 a'52 44 
Carlile. O 10S [54 57 Northampton. © O4 $52 18 
Cheſter. © 11s {53 20 |Oxford. o Or $51 54 
| Coventry. © 4s 52 30 |Okenham. © 0? s'52 44 
; Carmerthen. [9 17s |52 2 |Peterborongh. O 02 s\52 35 
| Chicheſter. © 13s [50 56 Richmond. © o6.5'54 26 
| Colcheſter. © 54/52 4 Rocheſter. © 034a'5r 28 
Darby. © 58 [53 6|SMichaels Mount in Corn.jo 43 $50 ;$ 
Dublin in Ireland. ©. 268 (53 11 |Stafford. Oo o8 $52 55 
| Dureſme. © 58 54 45 |Stamford, © ©2 s'52 YT 
| Dartmouth. © 15s$ '50 32 [Shrewsbury. Oo z1 $52 43, 
'Eely. O 1a,52 20 |Tredahinlreland. jo 27 s'53 78 
Grantham. 0 258 {52 58 |Uppingham in Rutland. |o 03 $52 40 
Gloceſter. © 9s |52 co |[Warwick. lO 06 $'52 25 
Halifax. oO Gs |53 49 [Wincheſter. it o5 S'51 10 
Hartford. O 15 51 50 |Waterford in Ireland. {© 2785222 
Hereford. 0 2115s |52 14 Worceſter. © 095.52 20 
Huntington. 00 52 19 | Yarmouth. 0 06 452 45. 
Hull. 0 15s [53 50 York. 0 045$154 00 
Lancaſter. © 11s |54 8|Lo NDON, O 00 (51 32 
Leiceſter. 0. 4s 152 40 | 


—__ 


Theſe places in England are for the moſt part exafly reQified by the 
Author : bur the Caralogue of forreign Cities (which is colle&ed out of 
the beft Authors that have yet wrote) is not conſentancous to Obſervation: 
As Urariburge ought to be (by my Obſervation) from Loader 1 hours 
3 min. Rome 1 houre 6 min. Paris 10min, Yenice 1 houre 3 min. &c, 


» O | | 


A Table 


_ 
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A T able of the ReduTion of the Dayes of the: Julian 
T ear to Dayes of the Gregorian Tear, & contra. 


; Anne Dom. | Adde | Adde | | Adde 
Fro the 5 of Os. | 1582 | Days | frm Dom: | Days | | Anns Dorn. | Days 
Fro the 24 of Feb. B 1600 10 3100 22 | 4600, 33 

1700| 11 B 3200| 22 j 4790} 34 
1800| 12 3300 | 23 ||B 4800]. 34 
I900| 13 3400 | 24 i 4909} 35 
B 2000{| 13 | 3500} 25 5000| 36 
2100|-14 || B 3600! 25 5100| 37 
2200; 15 3700| 26 | |B $5200| 37 1 
2300] 16 3800| 27 | 5390 |. 38 
B 2400} 16 3900| 28 || $5400| 39 
2500| 17- | |B 4ooo} 28 5500| 40 | 
2600| 18 4100| 29 | 5600! 409 | 
2700| 19 || 4200} 30 5700| 41 
B 2800| 19 | 4300| 31 | 5800 | 42 | 
2900 | 20 [B 4400 | 31 59001 43 
3990 | 21 4500] 32 ||B Gooo| 43 


Sears, {rhey were in, at thetime of rhe Nicene Councell, Anno 322, (for 
the Equinox was thenthe 21 of March) he ordered,thar, for its Reſticution, 
there thould be 10 days omitted in the moneth of 0Fobey 1 582,and fo the 
day ſhould beaccounted the 15, and from thence {o to continue cill che 
year 1900, Feb. 24, at which time the Greg#14# year mult exceed rhe [u- 
lian 11 days, and from that yearinclufive every 4 Centenaric to be' Biſſex- 
tile, and the three former Centenanies of years, to be Common years, and 
no Intercalation to be obſervedin them, aye are 490 years ſhall gain 
3 days of whatthe Julian loſes, and this 4s ro'be obſerved after the year 
1600, Sce Maginus Can, 10 11, in » & Appotw. Mot. Tab. & 
Orig ati. Part. 1 Ephemeridum. The Exceſle or Differeaceof which account 
wehaverilt the year 6000, given you inthe former Table; -. | 

When therefore youareroteduce Days of the Julian year into the Days 
of the Gregorian year, cnter the Table, and the ,Days there tound adde to 
the days of the Julian year igiven. Admirtherime propofed were-the'5 of 
May 2310,therefore againſt 2300, I finde 16 days, which being added ro 
the 5 day maketh 21. Sothat I conclude the 5 of May 2310 Stylo Fuljano, 
isthe.z 1 of the ſata«, Moneth SeyloGregorians. 

I 
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'A Table of the Aquation of Civill Dayes (placing che 


Aphelion of the Earth in the 6' of Cancer) which may ſerve, withour 
any ſenfible errour, for this and the m_—_ £_ 


F Y | S& a | mw | = [ " | rs. Suots 
F $000] Ange) Ade, Sue, Swe [S, Mey rake] 0d, ny ute, 
® 4 oq't 416 230 267, 0715 07.4 o 26/10 2711 43 
I'3 444 5416 160 437 13/4 534 o gcoſt0 4t{i1 35) 
4 ogt 007 9] 394 © 26110 53\11 25 

011 187 2314 245 O. 52/11 o5|11 16 

$31 35/7 6a Og'5| 1 15$111 17,11 05 

2913 545 I 4411 2710 54 

31}3 386 2 ogh1 37,10 42 

3313 226 2 351 a 39 

34j3 O56 2 5911 5410. 17 

34/2 477 3 25/12 a 04 

33]2 317 $ 23]3 $5012 of8lp $1 

32'2 137 4, 14112 1 37 

311 $47 4 38|12 199 22 

281 368 5 Ozlit2 249 OS 

25/11 188 5 25112 278 52] 

22/0 598 5  48]r2 398. 134 

6 1012 32'S 20 

6. 3213 338 © 


268 33113 25 6 17 
398 Fitz 225 59 
349 Oght2 17;5 4© 
9. 27]52 125 21 
9. .43j12 05|5 oz 
9 . 5811 584. 43 
19 13Þ11 52/4 23 
26110 27]11 434 _O4 


The Uþe. 


| len this Table withrhe Suns phace, finding on the Head, and thede- 
gree.in the firſt Cohamne on the left Side; ES Angle will ſhewthe 
Equadion in Minutes and Seconds, whichaccording tothe din A'or 'S, muſt 
be added of 'ſubſtraed jar he thar it may be madeap- 
parent; Bur the when the MP 15 £0 


converted' imto the eq 


ſlots, | os rr 


- ig" bys brV 1652 wm { 


4x ken oornder Hes 


mo 
4 &r. TABLES 


Ris entail) 
; vp{es ether 
U 


bo 


Ld 


IABLES 
Of the Middle Motions and Aquations of S 01, 


Luna, SaTurN, JueiteR, Mars, 


Venus, and Mexcuxy. 


Veri Mandi Syſtematis Schema. 
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Rom. 1. 20. Invifibilia Dei 4 creature Mund) per ea que faite ſunt intelletta 
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A Table ofthe my 
tion of the Sun, a Stars 
for Years of the Cs Bs! 


| according to the Julian Acgopne | 
; Years | Longirude| Aphelion 


of 


Chrifl. 


©Oo1 


| of © | Fined 
's 4 11s: 4-7 4 ai 
þ Too mh 8,20, 3 $83 
9 8 45 243 io £46 $233 


Iol 


201 9 @9 30162 11 45 290 7.48 


| 30ol 
| 40! 


| 150119 19 13 41 
160119 19 58 34 


2501 |9 26 42 28 


[2] 
,) 
Oo 
= 


[9 
we) 
© 
— 
» 
wo 
_ 
t 
+ 
a4 


It 00 I 


921 60s 


9 11 44 54 
9 12 29 47 
9 13 14 

9 13 59 32 
9 14 44 25 


9 15 29 18 
9 16 1411 
9 16 59 3 
9 17 43 56 
9 18 28 49 


9 20 43 27 
9 21 28 19 
9 22 13 12 


Cm — — | 


'2 13 28 120 9 13 


mauics wn. 1 

2"16 $3 370 I» 3 7 
2 18 36 200 13/28 1 
2 20 19 30 1452 55 
2 22 14601617 49 
L 23 44 290 17 42 43 


| — 


2 25 27 120 19 7 37 
2 27 9 540 20 32 31 
2 28 52 370 21-57 If 


« Mol 


2 15 10 540.10 3Þ 1 


3 © 35 200 23 321 
3 2 18 20 24/ 47 13 


400 45'0 26 12 
5 43 280 27 365 
72611029 15 
9s $54it 0264 
oF1 37.1 


! 1 51 42 


3.16 35 
4 41 29 
vs 6 23 
7 31 17 
8 56 11 


9 27 27 21 
9 28 12 14 


9328 57 613 2616 1 
299119 29 41 59 


3 21 7531/1 10 21 
13 32 50 3611 11 45 F9 
3 24 33 191 13 10 F3 
I 14 35 47 
3 27 $8541 16 041 


| 

| ZooThi0 © 26 F213 29 41 271 17 25 3 

| 4ooIſio 8 25 39/4 16 48 442 1.34 33] 

| SCOLLOTS 24 25/F 3 FF 412 15 43 32 

| Goothiont 23 1215 21 2 48] 29 52 31 
7ool it o 21 58/6 8 9F513 14' 130 

| bootjit 820 45/6 25 17 213 2810 29 

| Com.Yer |1Lea car A hx.* 

Monthi|l.ongic. © Ch ” 0+ 

|Januar.|o on co 000 0 0 

Febru.|r oo 33 18|t .o 33 18 

\Marchſr 28 ogvt hn 29". © 19þ* 

'Aprill 2 28 42 30/2 29 41 3 

May |3 28 16 39/3 29 15 486 

[June 14 28 49 58.4 29 49 

July '5 28 24 715 29 23 15 


Per 's 28 57 25 


7 29 30 44 
WY 29 '4 4 
"wa 4 29 38 _ 


6 29 56 3 


8 o 29 $2Þ 4aÞo 33! 


9 © 4 
19 © 37 2 
2311 0 


- 


Annugll Mo- | 
un.and Fixed Stars, - 
os oe, the  imterediage 


F Tablc of 


- op 


mm ———, 


ST Ic ahem Lg Now awnvut 


incky- eo. , [ hel.of G ix fixed 
ded. f 4 pj "1 q Y a 
p—— PEN 

Di - $000 og 35} x 3 10/0 1 755 


60co oo 26 5eopr. 
4000 00 17 F7P © 41 
2008 60 Þ& 59g 0 20 3310 © 17 59, 


141 29 #5f 40 9 


211 29 31-200 © o 142 
311 29 16 59» © 3 5ſoo 233] 
B 400 00 1.4810 0 Too 3:4 
$11 29 47 28 © To o 415 
611 29 '33 0710 © 9-1 
711 29 18 47 © i2jo © 5 56 
B T0 3 35Þ0 o 6 47 
$112949 15Þo 9g 1560 7 38 


o oo o Þ8 29 
> 11/18 © 9 20 


1011 29 34 55 
LIE 29 20 35 


B 12/964 co LO 0 12 2Þ © 10 11 
13/11 29 F1 o 1321] © 11 3 
© 14 21Þ © 11 54 

O 15 25ho © 13 45 

o © 


B x oo 7 11] o 0 16 26Þ> 013 36 
I7111 29 F2 «6 a 17 c © wp uf © 14 26 
Is 291D © 15 17 


18)11 29 38 310 © 
19111 ws I93Þo16 g 
OO »þ+ $3 4+ 


Lingitude of the Smx. 
Long! iſ LenOH1' on 


# AH # 


0,90 59 of 1jo 02 28 311 16 23 
ſo or 58 17 2/0 O4 5$6/33'1 i8 55) 
0a 57 25) y© v7 2435.8 24 19, 
o 03 56 33 40 09 Srier 23 47 
to co 12 13's 26 Is 
60 14 C1 3s 28 


- 
<4 
” 


7017 Ix371 34 uf 
$0 19 43]381 313, po 
Is 90 22 I0T9 0 36 Os 


KI 
388 


EIS YRNURRP 


Iat's 
Þ 
S 
2 


23 39-207 $9 2 13 03 

24 38 28/25,% © 260552 nx 3f 

25 37 167 54 2 17 59, 

10 26 36 4527 Os 32157 2 20 27 

280 27 35 $3 282 og $32 223 55 

© 36 35, $21 1 11 27692 35 33 
o 29 34 + es a 
ww. is + wb# k ; Is 

17140 # £ / \. . _— 
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A Tableof the ablolute Afquation of the Sun, 


110 20 
210 ZI 


$10 7 51 20 


Digne O, 
O  Anomalie | &.quati.© Liſtanc 
"2 | co-xquated. |S4bſtrgtt- of © fro 
2 is D / / (Db #4 #| Earth 
PAS 200470 "s 06 "I CNY reps 
0.0 © ©O oolo (s) ©,101803 
110 O 58 540 23 7,101802 
20 157 490 4 14101801 
30 2 56 440 62 110180 
49 3 55 380 82710179, 
3Þ 4 54 33/0 19 32}IO017S7) 
610 5 33 2910 12 371101794 
7 6 52 2410 14 421101791 


16 47/101786 


9 49 1010 20 56 


101776 
23 [101779 
25 31101763 
27 51101756 
29 $101748 
31 1Cj101741 


— 


15 42 $0OO 33 11 
16 41 470 35 12|101723 
17 49 440 37 12101714 
18 39 410 39 11 
19 38 390 41 10 


—— 


101732 


I01705 
IO01695 


37 370 43 8101684 
36 360 45 5/101673 


3'0 22.35 370 47 1 


23 


34 350 


510 24 32 390 


 ____—— 


48 57 
FO 52 


I©C1661 
101648 
IO1635 


2610 25 32 aro 52 46 


710-26 31-430 54 39 


027 39 45 


56 32 


101622 
101609 
IO159 


10158 


O 141101567 


eAaae. 


Tg Signe i. 


b 


— -— —_ — — 


LE TEE 


| © cow Qal ht w 


by | 


» = © © 


D 


' 


cad. 


Ow |. manu 


= = ZZ = Þ 


Dine 1, 


bd 
WO 


501 
) 3/1 
56/1 
Cl 


IS DI Þ» 


25|1 
35/1 
45]! 
© 6! b 


©) 
%. 
— 


371! 


6 24/11 45 © C 


f *\n 


— 


2911 42 45 


f / 


 Anomalie \Equani.O/Diſtance 
co-2quated. 'Sub/tra#. of © fro 
| Earth. 
O 14101567 30 
310154929 | 
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RY 
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3 51jt101535/28 
5 39110152027 


— 


IO 51 
12 33 
14 14 
15.53 
17 31} 
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20 43 
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41 33 
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AICI175 


YHLIOTIIZG 


1101077 
c[101052 


! 01466 
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S2OT371 


1O1351 
101331 
101310 
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LOTI90 


— —_— 


[C1150 
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LO100C 
100973 
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1[COSD24 
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3;1 7 2411015026 | 
13/1 9g $j101483/[25 


24 


3 ' 


' 


— ——— 


eAade. 


Hh, 


'Þ Dione ”_ 


—  ——— 


— _— 


163 . Harmonicon Coftrtsre. 


-— —— 
— ” —__—_—— —C—__ es 
_— —— —  — _ — — — - 


| A Tableoftheablolute Aquation of the Sun. 


| —_ OI O—— — ———_— - ee nn en i en en ee eee ee crys. ns... 
' 
: 


| Signe 2. | DIgne 3. | 
| S/ Anomalie __ ©/Diſtance Anomalie \ _ Digance S | 
2 co-Xquated. $ ſt ratt. of © fro CO- -Xquarted. |S —E of © fro ” 
[&# is D * * ib © a Ei Earth. 2 | 

Dh Þ (POSE "Ft ET Yona gas 
| O1 29 6 2411 45 9100924 2 28 58 392 2 53110003139 | 
| 12 © 5 52[1 46 4ltoo897 2 29 58 42/2 2 - <9 
22 1 5 2111 47 71100867 3 © 58 462 2 54 9997028 | 
BL 4 5111.48 91100839 3 1 58 49/2 2 52] 999382 27 | 
42 3 4 24149 g100811 [3 2 58 542 2 46 -99<626 
52 4 3 58/1 50 6100782 3 3 59 O02 2 39| 95987525 
62 5 3 3211 51 21100754 3 4 59 52 2 29] 99845124 
712 6 3 8$8j1 51 551100725 3 5 59. 11]2 2 17] 99814123 
812 7 2 4611 52 46|100697 3 6 59 18] 2 3| 9978222 

* 24/1 53 361100668 3 7 59 31|[2 1 46] 99752[21 
{10/2 9 2 3|1 54 24/100641 3 8 59 4312 1 28] 9972120 
wy ; a Ws. Fang. As > Wa... 4 peak: c 
Iiſ2 10 1 42/1 55 10100613 3 9 59 56] 1 99691119 
I2/2 11 1 21|t 55 53]100583 3 11 © 11]2 '© 46] 99660[t8 
I13]2 12 1 2j1 56 341100554 3 12 © 27/2 © 20, 99630[17 
I42 13 © 44/1 56 13'/100525 3 13 © 42j1 59 52] 99600[16 
15]2 14 © 27/1 57 541100494 3 14 © 58|t 59 23] 99571115 
1612 15 © 13|rt 58 261100464 315 (1 1711 58 53] 99540[t4 
17/2 16 ' © Or 58 58/110043 3 16 1 37{1 58 20} 99510113 
18/2 16 59 4611 59 29/10040; 3 17 1 58/1 57 45] 9948u[t2 

? 1912 17 59 331 59 531100373 3 18 2 21|1 57” 6| 9945O[l1 
20]2 18 59 21/2 © 251100343 3 19 2 451 56 26} 99421110 
— ——— | : _—_—————— 
21/12 19 59 12/2 © 49100312 320 3 8 55 45} 99391] 9 
22]: 20 59 4/2 1 12|100281 3 21 3 33|1 55 1] 99362] 8 
2312 21 58 582 1 321100249 3 22 3 56 54 141 '99332| 7 

| 24]> 22 58 52/2 1 50100217 3 23 4 23|1 53 25] 99303] 6 
25/2 23 58 482 2 61100184 3 24 4 49|t 52 33] 99275] 5 
| 26]2 24 58 452 2 19100155 325 5 161 51 39] 99246 4 
| 27/2 25 59 422 2 30100123 3 26. 5 46]1 50 43] 99219] 3 
2312 26 58 412 2 40[100092 3 27 G 19] 49 99191] 2 

| 29/2 27 58 40'2 2 yor0nen) 3 28 7 49 Þ 99163] 1 
302 28 58 39/2 2 53\100031 3 29 7 2211 47 43) 99135] © 
J |; _* +" | DJ eAdde EY 
$1 Signe 9. Sipne 8. ] | 
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12 15 4411 31 22] 98809 36 38} 98308[17 
13 16 28|1 29 53] 95786 13 43 2510 34 33] 98299116 
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A Table of the ObliqueAſcenſions of the Ecliprique, 
from o. to 67 degrees of Laritude. 
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from-10. to 67 degrees'\of Latitude. : 
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The eaſtern inthe baſe of the Triangle 1240 5/1024 N| 3 
In-the Crovyn of the ſaid Atovvards the north 125: &/1225;N| 4 
T auxus; T he Bull. 

He higheſt in the SeQion 18 o S| 557 $15 
Te Gorrne 3s ' 17 30 ©] 229 $S| 6 
The third 11618 &| 849; $| 4 
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Denomination of the Stats, Longitude Laitd | 
. D s$ | D s$ } Xx 
7ue fourth more South. | 15353] 9224S] 4 
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Thar ſouthward. | 238 | 035 N[ 4 
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The brighter x of the z towards the Welt amongſt the |23 50 | 4 xx N} 5 
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The former of the three below Sucs/a- 242 V| 6565S! 5 
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The licthe ſtar in the South Horn. iI5 2 Z{ 1 4 54 6 
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The little tar following the four in the ſection. 1733 $1 9343S] 6 
The preceding of the two inthe [J of the neck. 29 223z5| 633 Nl 5 

Gemini; TheT wins. 

the higher head, Caſtor, Apoll 14 41 $110 2 N] , 
De er head, NN Hhoeake 17 43 $] $38 = - 
Inthe left hand of the former I win, | 5 32 g110 58 N 7 
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The next following withe Back uth arm | 6 47; a|- o, G ; 
The northern ofthe three inthe Sq on 1036 A 14N\ 5 
The Southern in the lame -— Back , <- 7, fa N{ 6- 
The Nephrapytle wp0 fac e D 7 36, 3 
The lower towards the 14 5 ou _ A 
bn Lt Leo, The Lion. ——_— 
_ 0 © 23 
N the Noftril th wrT 7 be - : 
of the mou i551 g [12 21 
rote opcang oe of the two'in the Head 55A . 4 - . 
The ſouthern * "1 ATPY 1 575 $47 N 0 
rthern of the three in 2359 & 
Later rreatry oy oery whe reg 2220 4 52 a ; 
Thar towards the South ft 125 S|y 
The Heart : Sagan baolhuor@ [24 59; > ole 
The ſouthern in the rp ' 21 $1 o16 Nl 
rgolgSeby ape ky [17 54 5 
That precedeth this in the right 
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Denomination of the Stars, Fan Latitude | 

| D $|D a 

In dr ace dextra 16 7 KR] 21 5$} 4 
The following ſtar in the other foot 1840 MN] 347 S| 4 
In drace fniftrs 2346 A[ 355 $] 4 
In the left arm-hble 048 Ml o 8 N[ 4 
The firſt of the rhree ini the be 22 24 \}; 210 Nj 6 
T hat more North of them that follow 2 6 | 556 Nj 6 
The more 4 5 M| 249 N[ 6 
The former of the two in the 3 14 R125; Ni s 
The hgh ſtar which followerh | 541 W114 :20 N; 2 
LL; > vgs er olga che Buttock 7 5o mm] 941;N} 3 
The following and ſouthera ſtar 9 8 MM] 7503N{[ 6 
Inthe ſhigh it 582ml 6 7 Ne 3 
In the latter Knee ti; 8:mFi4 Nt 4 
The middle (tar in the foot 1557 wl 032 $| 4 
The loweſt ſtar in the foot 927 m| 3 2:S| 4 
In che extream of the light tail 16 2 wit2 18 w1 I 
The exctream ſtar in the Hoof of the left foot 16232 Al 4438 SI 6 
In the Hoof of the ocher foot preceding 16 $15 $4iS|s5 
That a|moſt in the mid-body 014 mM;1017 N[| 6 
A hrttle ſtar in the Head 161; 410 47+N] 6- 
Tie firſt of the rwo inthe latter left foot T5 535 739 S| 4 
T hat following ' 8,0 wm 541 S|g$ 
The preceding of the rwo without ſhape on the Back 26 224 [1740 N] 8 
1 hat following 2957 Aji630 Ni yg 
Thar above the light ſtar in the Back 454 Rj1647 Nj $ 
Above the rail of A, or rather in the right hand of Tf. 1:22 M1719 N[ 4 
The northern of the three under the belly 858 mw{ 1205N}; 4 
The middlemoſt 8:0 w| © 9:5 | 5 
The ſouthern of the three 920ml 2295|, 

Virco; The Virgine. 

He northern of thoſe that go before in 1 of the Head | 17 44 mr 6 GN} 

The ſourhern 18 37 | 437 Ni s 

The northern of the ewo following ſtars is wits. 22 7 M $3;3N $ 
The ſouthcrn 42 58 mm] 610 N] og 
In the end of the ouch and left Wing 21 22 MM 043 N; 3 
The former of the four in the ſouth Wing 2916 MM} 1 25 N 4 
The other following 435n| 250N| pg 
A lictle ſtar, che laſt but one 9 2:8 = | 22;3zN[ 6 
The laſt 1237 &| 145 N| 4 
In the right ſide under the Cirdle h 555 al 841 Nl g 
The preceding of the z in the right and northern Wing 29 53 w[13 364N $ 
The fouchern ot che rwo other 152Q|n 27 E 
The more norchern, called Vindemiatrix 423%|1615;N! 2 
In the left hand. Spica 18164} 159S|] rx 
Under the Breech in the right Burtock 1522 =| $10 Nf[ 2 
The norchermoſt in the left hand we 38 | 311 N| 6 
The more northern of the two following 21 92! 149NIl6 
The more ſourhern A19 44 | 0198S | 6 
In the left knee 74 44 3 247 N| Y 
The northern of che ewo inthe higher skirt 2749 + [It 2 Nt 5 
The middle of the three in the skirt _ 23 9 & mT” 

3 


244 Harwomeon Corrrore, 


Denomination of the Stars, i ar _—_— | 7 
The loweſt and ſoutherh 2$51,%] 257 N14 
The more ſouthern of the two in the higher skirt 29 51. = | 1148; N| 4 
In the Sonth foot 123-m1 0314N1] 4 
inthe Northern and right foot - | 4 39.1, 9.49-N.] 4 
The lower of the two berween Vin: and the Girdle 1,21, & [10,26 6 
The ſtarfollowing the ſame in the right buttock 21 37,8,;,,940: N| 6 
In che hinder part of the neck 27 45, m |. 4.594 N\ 6 
The lirtle ſtar following YVindemiatrix 825 & [1614 Nj 6 
The firſt of the three in the righs line of the North Wing |10 11 = [12.40 N! 5 
The nuddle of them 14 46 & [12.341 N 6 
The following | 22 It &j113 7 N] 5 
That which is between the fourth and the fifth 22 563 M| 3322N[ 6 
"Thac withqurt form under the left arm, &c. 1638, =1.329z.5.1 5 
The middle 10.29, [| 323.5 | 5 
The wlloning 14; 8,8 |.31335{5 
lhe former of the three under the ne ſpick, [17.13.21 7,512 $4 $ 
The middiemoft rowards the South ig. 35 &1[.916 S| 5 
The itar following more Eaſt 20 3532 | 616:S | 5 
"Lisna: ; The Balltnce. 
He $ outh Ballance 026 N] ? 
That above the South Ballance i55N[|s 
The Nonbbullan.c | 835 N) + 
Thas above the.North EBKR7 IT Welt. $18N] 4 
The firit from the South Ballance towards the Eaſt 4-24 Nx 
The ſecond from the ſazd Ballance rowards the Eaſt 25% N16 
The third from the ſaid Ballance towards the Ealt 4 28 N| 3 
Thar below this cowards the Eaſt : -4.-4-N}] 4 
Thar below the ſame towards the Weſt 2 21 N] 4 
The ſtar below the North Ballance to the Eaſt . 8. 7 Nj 4 
The higher of the rwo ftars below the Sourh Ballance "© 21iNþ 4 
The lower ot the ſame | 25 m2. 7.N} 4 
Altea thi ihe pling oft hive is tight line 2416 m| 3 33 Nj 4 
The higher and more Eaſtern | 25 41;m | 919 N| 4 
That which followeth 1:719 m 11057 Nj 5 
In the left Arm ander the North Ballance [15 3 m.1.7 37 S] 3 
di &toge | 115 27m 14 I 3 
'Scor PIO; TRv Scar pins 
He higheſt; in the forehead 2736 1|.p,5:Nj 3 
The maddle in the forehead 12659 4.1,544 5} 3 
The Southern of the 2 lighter ſtars in the forchead-| 27 25m | 15 2243] 3 
That more towards the South in the foot 27 43+1 4:8, 298 S-1. 4 
The Northermoſt ſtar of the forehead 129 24m 144-42Nj 4 
The little ſtar in & with the light ſtar of the forchead -  ;428 7 mj5 014 N 5 
That hoveee the heart towards the North | 211 #:1:35$- $4 
The inthe middle, the Heart Antares | 413 21-429 Sha 
Loaf <xoems bo ohiur aw anger the South $52 2þ550 5 4 
Amongſt the preceding.lower feet | 046/21 63745 | 5 
SAGITARI1US 
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SDAGITARTUS; The Arcber. 

He more South of the > in theNorth part of the Bow | © 41w} 20 S114 

That more North in the ſame part of the Bow 2741 2} 227:N | 

In the lefr ſhoulder 651 wo 21 $ 4 
The ſtar going before this in the Dart or Arrow 440 wi'350'S I 
The former of the three in the Head | 7 563 vp I 24% N 4 
The middle ; 9 28 vl © 59 N þ 
The laſt 1043 wn 31 N 4 
The firft in the Contact = 1244 wl'3 GNI 2 
The middle in the North Concact 1254: w!l 4H N 4 
Thefollowing and bigher - ti4n w'6 oiNls 
The more Eaſtern ſubjoyned to rwo obſcure ſtars in form |19 8: wis8NIls 
The Eaſtern and laftin the higher Conta& (ofaQ |22 52:9} '512 N 's 
The obfrure ſtar in the lower Conta& to the Eaſt 1924 ywirzs N! 6 
The obſcure ſtar inche right t:lboe 1626 ww] 3 Þ$ | 6 
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CaPRICORNUS; The Hee-Goat. 


> CEE 


- 


He northefn of the three in the former Horn 2818 vp 
The middle 28 51 
| The ſouthern zL 31 vp 
The clondy ſtar above the former Horn 27 8 i 
The cloudy ſtar of the Baſe of Q inthe front 28 57 w 
The cloudy ſtar Eaſtern 29 4r WP 
The higheſt in the fame | | (29 7 wv 
The cloudy ſtar preceding in the front | 2717 Vw 
The northern of che rwo un che neck | 249 '& 
The Southern 2 6 
The'obſcure ſtar preceding in the right knee 147 & 
The'foflowing ſtar in the left knee 1/28 & 
nthe left Arm. 613 & 
The loweſt in the Belly (the Paunch, | rr 241 & 
The Northern following ſtar of the 2 neer together under |12 © ® 
More Eaſtern of the three in the mid-befly g 23 = 
" The loweſt of them | 531" 
The northern of the three 218 & 
The former of the two in the Back | 2 >r & 
The following ſtar of them in the Back 127 & 
The preceding of the rwo towards the Flanck 14 25 © 
That following 16 6 & 
The firſt of the two bright ſtars in the cail 16 14 = 
That canner. B | 1% 0 W 
The former in higher cail 18 14 i= 
The more ſouthern of the reit in the higher Gl 120 27 & 
The ſtar going before this towards the North 20 16 = 
The northern in the end of the tail. 19 54 & 
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Denomination of the Stars. 


Hanmonrtcon Corresre. 
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Aquarius; The Water-bearer. 


Ge eee 


> ——— 


N the head 22 26) 3 | 15 23 N 6 
The brighter ſtar in the right ſhoulder 27 49% 2110 42 N| n 
The more obſcure ſtar more Southward 26 36 | 911 N{ 5 
In the left ſhoulder 1749 &| 34 N 3 
In the Back under the arm-hole | 1838 2/60N|x 
The following and lower of the three in the left hand [18 51 | 450 N[ 5 
The middlemoſt 7 28: wy | 8 i9 Nig 
The brighter ſtar going before | 612 @& 810 N| 4 
In the right elboe 110 X| 8179 N] 3 
That more North in the right hand 3 44110341 No 
The former of the other rwo ſouthern ftars 323 X) 852 N. 4 
That following 453 | 8:0 Nl 4 
The former of the two in the right hand (ap. 27 45 | 246 N] 4 
27 9099s. | 28 1 &, 229 N| 6 
in the right chigh 295; &] lo Sly 
That at che Burtocks 2312 8} 2 05$S| 4 
The ſouthern ſtar in the right ſhank ſhear | 322 K| $10 $] 3 
The northern, or ſtar at the knee 3 5 XK! 546 S|x5 
In the left Hip 2940 BZ] So SG 
The more ſouthern of the two in the left knee 26 5x Bj10 48 Sy og 
The more northern 29 5o ®| 957 S| 6 
In the pouring out of the water 352 X14 8$S]4 
The ſucceeding South 6 4 X| og S$| 4 
The following -piv;;<ermwr wy as the water 9 oX]}124$S;6 
The other which accompamith the ſame i28X}1o05%$S| x5 
In the other South bending 11:2; X|} 249 S|} 5 
The former and more North of the two following 1043 Xj 358 $ | 1 
The following more South 111 XK 410 SH 
Neer this dechning cowards the South 1 14% al 4 44 J 5 
The preceding of the two neer together 14 7 Xj1059S] x 
The following of them 14 38 11133 S} F 
The Northern of the ; inthe 3 bending of the water {13 2 X[1429 $} 5 
The middle ſtar ini the third bending of the water 13.46 X;1516 $| 6 
The following and ſouthern of the three 14 44 X|1623 $| 6 
northern of the three following ſtars 754; X11447S}]sF 

he middlemoſt of the ſame three . $21 Kji15O$|F 
The ſouthern of theſe three |. ®, 950. Ki631S|fF 
The higher of the three ſtars in the laſt bending 4 :5 x | 1425S} 5 
The middlemoſt | 4 2 Kji54o $1 y 
The loweſt next Fomahant 3427. X]1553.$þ 4 
The laſt in the effuſion Fomahaxt 2841; Xj21 0:$ | x 
Pisces; Fiſhes. 

N the mouth of the ſouth Fiſh [13 2 KX| 9 4 N | 5 
The ſouthern of the 2, in the hinder part of the head [15 503 X| 7 17; N| 4 
The northern in the hinder part of the head 17 30: Xj $54;Nj 6 
The former of the 2+ in the Back [19 4: x | 9 3 Y s 
The following ſtar in the Back 21 56;X1| 713 Nis 
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Denomination of the Stars, 


That which goerh before in the Paunch 
That which tolloweth in the Paunch----- 
In the tail 
Above this towards che Eaſt 
The following # 
the preceding of the three lighter in the ſouth line 
The middlemoſt of them 
The following (bending of che ner 
The northern going before of the ſecond ſmall * ia the 
The e following of them towards the ſouth 
former ot che 3 after the bending 

The middle 
The follawing and laſt 
The brighter inthe joyning together of both nets 
The former in the north line from the knot 
After this the ſouthern of the three 
The middle and brighter inthe north knor 
The northern of the three, and the laſt in the nec 
The northern of the 2,in the mouth of the north Fiſh 
Lhe ſouthern 

e northern in the head of the triangle 

e ſouthern of the ſame triangle 
The middle and formoſt xx of the riatighe. 
The preceding ofthe 3, in che ſouth throat neer the elbow 


L 


elowelt of the three 

northern of the 2 in the Belly 

more toward the ſouth 

following the middle of the 31nthe. ſouth 

\. That following the northern # in the belly to the north 
In the hinder part of the head of che north Fiſh 
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: {The Second Part of the Catalogue, conteining tbe 
- - Northern Imagesof the fixed Stars, 


middlemoſt .( of Andromeda 


Hagyop neg, Cope sr..e, 


 CyYNOSURA; or the leſſer Bear. 
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Longitude | Lati me 
pr uwgryn 4 ; | 
17 21 X| 4 23 N | s 
21---$.K-4--2 35 Nj 5 
27 12, XK] 6 27 Nt; 
2827 X| 7297 N{| 6 
 2'29 Y-£33-N 6 
$8 26 T| alan N; 4 
I15s8 Y| x "Nl 4 
14i9 Y| 0.57uN} 4 
1225 V 1301-5 6 
13 46 V 4 19'S} 6 
17.33 Y4 3143'S} $5 
9 56 V 4-440 d-} 5 
Am Xt 2 56-S!.5 
347 Vi 9 4.>| 3 
22123, V{ 1 28-N} $ 
116 V!/ 15-N} 5 
21 16 V| g2r'N] 4 
21 364V| 924 N; 5 
©3 15, Y|22'© N 6 
| 22 49+ Vh20 43 N| 5 
{19 223420 55-N| 6 
119. 6G V[19 24 Nj 6 
17 33 20 24 N 6 
1756 vi1321 Nf $ 
15 at 20-2+\N} 6 
9 111 2+4-N] 6 
318 Yi 26-N] 5 
20 58. Vir5 30 NI 5 
i9 0,Viri2 27 N; 5 
+11, 4 118$:34-N}] 6: 
j21 41 {23-7 N| 6 


>) 


N theend of the tail Y=uloo Polar 
The laſt ſtar of the tail bur one 
- The'ftar in the root of the tail 
The higher ofthe 2 in [1 of them thar follow 
The lower of the ſame 
The higher of the two in (7 of them that precede. 


The lower of theſame. 
The informed of the two South at the head of the Bear. 


That placed above the ſame. 
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Denomination of the Stars. 


The firſt of thoſe without form which are in a right line 
The ſecond of them (with the Pole 
The third, (being and obſcure * ) - 

The fourrh 

The firſt of them without form about the Pole 

The ſecond of them 

The third 

The fourth 

The fifth 

The ſixth 

That neereſt the Pole 


Longitude | Latituae 
AR OF OR 

17 17 | 35 50 N 
17 28 T3237 20N 
17 45 3140 13. N! 
18 3 2x1 42 56 N 
[21 38 SB] 57 5%.N 
21 55 21 70 42 N; 
24 31 T\69.8N 
15 7 1t|$8 4N 
7 22 T1 67 43 N 
957 m0 4N 
26 30 163 55 Nt 


HEerice; The Greater Beare. 


1hatin the Snowt 

Under the left Eye 

That very geer under this 

Above the right Eye , 

Above the left Eye 

Neer the left Eare 

The loweſt and former in the little A of the Neck 
Thar following in the ſame /\ 

The higheſt in the top of the ſaid & _ 

In the Neck, ſucceeding the {aid Triangle 
The following # below this 

In the left Knee going before 

The more northern of the 2 in the right Foot 

The more ſouthern | 

Below the right Knee 

In the right Knee 

The higher of them that goe before in the greater [J 
The lower of the ſame (1 £ 

The higher of thoſe following 0 

The lower of them 

The higher of the latter & of the left Foot 

The following and more ſqutherg # . 

In the preceding Knee of the hunder Feet 

The former of the 2 following in the right Foot 
The following and more foutherh | 
The laſt but 2 of the Taye + . 

The laſt but one ofthe Taile 

The laſt of the Taile 

That withour ſhape between the Taile of this, & the Lion 
That in the Buttocke 

In the lefr Foot behinde 

That without form berween the Bear and the Lions Head 
The # above this towards the Eaſt 

The X that goeth before this 

The following of the 2 before theſe 

The former of them 

Between the extream Foot and the Acad ofthe Lion 
The north F followng 

The ſouth # following 


17 36; S| 40 Fe 
17 10 S\| 4355 N 
6 3 $ 44 22 N 
1$ 25 S| 4750 N 
19 44 S| 47 44 N 
2442 $| 5136 N 
23 50 $| 42.30 N 
a5 2 $145 3 N 
28c0 $$} 4621 N 
oo 38 | 42 36 N 

3 28: 0 3815.N 
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Denomination of the Stars, [9s PI | a 
The former of the two in the Baſe of the Oxygenium 2322 M|2x 28 Nj 3 
That following 26 9 | 20 44 N| 3 
The third northern ſtar in the Oxygomwm 2519 A|[2458 N| 4 
Thar derween the legs of the Bear 1216 TM[40 50 N] 5 
The firſt berween the tail and the body 21 29 $158 $ Nj 6 
The cond |33 55 B 47 14 N| 6 
The third 1949 $[47 30 N| © 
The firſt between the Bear and the Lions Head 2317 $|46 50 N] 6 
The fecond 358 A{47 55 Nj 6 
The third 6 o m[e([ 4840 NI 6 
The fourth 630 wi4942 Nj 6 
The fifth 619 mp l49 42 Nt © 
The fixth '9 5 miqd9 o0 N' 6 
Theſeventh 18 1 mel 4 27 N| 6 
The eighth 25 42 me[4811 Nj 6 
The ninth 16 2 ne[52 25 N[ 6 
The little ſtar that toucheth the Hip 141 $4135 40 N| 6 
The Dragon. 
Hat in the tongue 18 56; 117617 Nf 
, In the mouth 414; £19815 N : 
The former of the two brighr ſtars in the Head 619 £175 214N| 3 
' That neer the eye lid 19 3 7 | 80 21 N 4 
The following of the bright ſtar, v#/go lacida capitis 22 24 2175 FN}; 3 
The more northern of the three in the firſt inflexion of -|17 4 vyj 81 53 N[ q 
The fourhern (the neck | 24 ;zr wh77 57 NI 5 
The middle of them 20 33 wi7To 5izNt 5 
That following towards the Eaſt 9 29 S]$053 N| 4 
Thar neer the ſecond flexure 28 323 X|81 51 N[ q 
The northern of the ſecond flexure of the 7 1226 Vi8249 N| ; 
The northern of the followieg !1de I5 21 v | 78 9 N 4 
The ſouthern of the ſame ſide 27 47 Y| 79 25 Nt 2 
The former ſtar of the following Triangle 1518 5183 5 N[ 4 
Thar following towards the couth . 1949 ©8038 N| 4 
That aboveit | 26 44 V180 54 N 4 
The following ſtar in the other Triangle 6 34 $133 4 N| 4 
The ſouthernthereof 1 28 Sj$3 28 N[| 4 
The former and northern ſtar of the Triangle 5 31 218448 N| 
That in the flexure of the third joynt, or knot 29 44 [$1 4, N| 5 
The neereſt to the Pole of the Zodiack 626 R[386537 Nj 4 
W hich follows the 24 28 21 X/$313 N| o 
Succeeding this 28 22 {$1 41 N| 3 
The neerer to the Pole indifferently light | 26 51z {$4 46 N| 2 
Preceding the laſt but three from the extream flexion | 755 $178 32 N| ; 
The laſt but two going before the flexion 12 28: =174 115 N}| 3 
The laſt but one going before the flexion 29 22 Mi7Tr 4 N| 2 
The ſecond, which followeth the flexion 2917 U{6518 Nt 5 
Which followerh next after the flexion | 2107 R166 36 N| 2 
The laſt ſtar fave one of the tail 10 265:% | 61 33 NI 3 
The laſt ſtar of the tail q: | 437 A[57 7 N] 3 
Between 11 and the arm of Cephens : inform. *. 1 4 vimzunNls 
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CEPHEUS. nnweltr! 1xf 
Be HET ETAL "I 
N the Girdle 0123'S LN, ' 
The clear ſtar in the right ſhoulder 7 234.0 68'34 " 
'-]n rhe let ſhoulder 27 514 V162-35N ba 
Thar inthe hood tewards the North 8 29 V j61 4? 4 
[The fourhern | 7 530 18 59N1 4 
Thar towards the Eaſt | 12 39 V | 58 £0 4 
The ſou of the two in the bending of the Arm 29 21 X 71 49 N 4 
Thi 29 54 X 14 oN 
in che ſhoulders 178 46 165 42N 5 
3s ight foot [27 33 S[75 27 N\ 4 
Ini the lett foot | 24 23 $16428N[3 
Boors s Abo ad SYLVY 
He former ot three :nthe left hand | 24 g:m | 5853 Np 4 
The ſecond 25 32 mi$8 51 N44 
The third 26 59: ne (60115 N + 
Inthe lefcelbow | 118 154 427N 2 
Inthe left ſhoulder 1; $8149 335Ne(3 
IntheHead [18 4:7 = 54155-N; 3 
Inthe right ſhoulder above the; Crown h_ 293 -449.:1 N43 
Below the right arm in the hip | 22 29 & [40.49-N1] 3 
The lower.ot the two inthe Back ” 16-&: 142.11 N14 
The higher ofthem 17 175 2 | 42 35 N 4 
That in the right leg 27 2673 8 27 57 N}:3 
The hjgheft io che lefrleg (12-42 128 9. N43 
The middle I2 25 *126/33 N14 
The loweſt | 113 37 2125.13 N44 
Inthe skirt of his garment, Arttaru 118 39 S430 Nien 
The loweſt of the 3 without form about the right Kaee - | 26/131 6 30 274 N [4 
The middle ME? {27 11 © 7 22 N | 
The higheſt 1 $27.52 51 35 42) N14 
The former of the four in the right hand 2811 [4014 N15 
That following South - 129 40 £: 140 {1 N| 1 
The northern 4. 27. 533 + 142 16 N15 
The ſtar following this | 29 16 & by 55 N46 
Theformer of the two ſouthern ix colorobo * 34! by 6.Nj.s 
The following 1.26 & 46 52 N] $ 
The higher in colorobo | 34 a 5 7 4 
Thar without forrh following this 2.26 inp, 0. Nle4 
The firſt of the ewo without form about the head l: 49-6, 4X o 
The ſecond of them 12.33 = _— N..6 
CORONA Bore; ; The North Grown © r 
He bright ſtar of the Crown Mm 
That ing before | $I m 4624; "I: 
The ſtar above this 3 10; m " 25 
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Denomination of the Stars. bom ww "= E 
Li gd erdear wr wy oggm | $ 2m|[50 2 n - 
That ng the bright # ' 914zm [44 37 
The nexr following It 25 m 144 52 N! 4 
TE Se ecenpeny 1332 m[46 giN! 4 
The lait of t3z 2 m|4824 N| © 
— . ts ——_— 
Hercutts. 
N che Head 031 £137 23 N) 3 
In the ſhoulder 2527; m|(4448 N| 2 
The laſt but one of the right Arme 23 36 m[4® $3N} 2 
The loweſt inthe Arme 20 Gm[37w9N[ 4 
In the left ſhoulder 910 £7147 47 Nj 3 
In the left Arme Fu by 49 27 N 4 
The former in the ſhin of the Lion = 316 T]5116N} 4 
The jolloping inthe Q of the skin | 27 19 £ fi ig N| 4 
In the Baſe of the triangle towards the north 2337 ©)5$3 46 N' 4 
The middle of them iu the skin 2338 2\ 5247 N| 4 
In the left up 26 2 m|[53103N] 3 
oc wants ore n deer a p | 2.455 7| 53 21 : 3 
The tormer of che 3.ncer togerher jn the thigh 1 621 £2159 38 
Lig wo remrxmgy MY; 219 2 | r__ 0 2 
following 947; T1560 13 
Iathe left Knee 2256 7 @ 4974N] 3 
Thar in the calte of the left neer the Dragons Head | 1417 2 | 69 22 NI! 3 
The former of che 3 obſcure ſtars in che left foor 7 :T7|120N}|s6 
The middle of chem it 7 471 1:4N 6 
The laſt ghe chigh 1 0. 219 job 
In the higher right thig 23 81m [66 | 3 
The more northern in the ſame thigh = 294 1 | 63 © N[ 4 
Inthe higher calfe of the legge $57 m 62 + Nl 4 
In the legge 243 116423 N| $5 
The former in the right 16 32 m{62 29 N| 4 
In the legge of the right foot about the Ankle 2281m |60154N| 4 
That almoſt in the mid-body 27 6 [5715 N[ 4 
The Harp. 
He bright ſtar of the Harp 943 16147 N 
That above the bright ſtar towards the north 1214 #16227 N 
That under the bright ſtar rowards the eaſt 12 26 yp\160 26 N 
That in the middle of the going our of the horns 1610: wis9 26 N 
The northern of the two ſtars neer upon touching 24 23! upþ.60 46 N 
That to the South = 25 2 wifo9 qt N 
The northern of the two preceding in the north yoke 11 16: vw} 56 5 N 
The lictle ſtar under this fy 113 335516 N 
The northern of the two following in the yoke 1611 9155 6 N 
The hittle ſtar under ic 16 20 #54 31; N 
That almoſt in the mid-body 20 52 wits 6 N| 
Ll 2 The 
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Denomination of the Stars, 


'T be 


— 


Swan. br; otOL a0 £ 
va i } W's } RAI ML 2, 
N he Bill © 25 44 49, 2 Ni; 
In the Head 29 vw 50 42 *NT5 
Inthe middle of the neck ) 7 f. &\5419.N{ 4 
Igthe breatt [1s 25... pe 23.NL 3 
In the rail |  |129 $3x © 956 N 2 
Lot nn = ner uy ws gh higher Wing |} 10 53, = 428 'N 
The ſourhern of the rhree in the higher Wing _ 13.21 260 42 .N 1 
The laſt but one of the higher Wing 12 29% w171,;7 N 4 
The extreamt ſtar of the higher Wing | 936 = '7;,;5or Ns 
That ih the bending of the lower Wing | 22 9: &! 49 26 N} 'z 
In the middte thereof 124 18,5151 43 Nt 4 
The extream ſtar of che lower Wing 27 43,2143 44 Nt 2 
The former ſtar in the lower tge p __ X 54 39 N[ 4 
That folfowing in the lower nee FM KK! 56 36 Nt 4 
The ſouthern and former &f the two neer together in the | 22 50 | 63 37 NT 4 
The higher of them (higher foot. | 24.34 = |&4 17 Ns 
The lower of the two without form following the right | 2 3 * [5033 N[ 4 
The higher 6f them 453 X|5131 N 4 
Below the Wing towards the foot of Pegaſus 4 33 X]3839 Nt'a 
The former of the rwo towards the Harp 1957 W16615 NT 4 
The more northern following 24 49. wi63 52 N14 
The little ſtar at the middle of the Wing - 1$4r =\69 35.6 
Neer the lower Wing Ol 124 $14 $;5;12 N} 6 
Towards the higher 1218 &|6942 NJ's 
The new ſtar of the year 1600, in the Breaſt of the Swan | 1615 &|55 50 N 
CAaSSIOPEIA. | 
| bowapear 29 35 bobs N 4 
. In the Breaſt, Sthedir = 217; 5 |46 35 w) C 
In the Girdle 2 4 7$i 1475 NF 
In the bowing towards the Hips 827; ©]48 46 N] 3 
Acthe Knee 112 21 | 46 22 N| 3 
In the Leg 1913; 5/47 29 Nt 2 
Theextream ſtar of the foor 26 39 S148 54 Nt a 
in the left Arm 614; $[43 6GN{ 4 
In the left Elbow | 516 '5143 8 Nig 
In the right Elbow 24.39 vs 24 NT's 
In the eduGtion of the Seat 7 6 &5{$5226 Nig 
The brighc ſtar of the Chair 129 357; Y | 52.14 N' 3 
The extream: ſtar of the Chair 2534 X51 8 Ns 
Which is by this towards the extremiry-of the cell |25 32 Y,y52 29 Nis 
That alnolt in a right line with the 1i and 17 9 28 E] 556 NI.'s 
The end of the foot-ſtool a | j 22.27. S | 5673 Ns 
The middle of the foot-ſtool 2223. [54 27 H 
In the foot-ſtool next to the Plant of the foot J-a158. & |52 & Ns 
That which followerh the Knee ' [1257 Biggs) p- 
That going before the Knee : 10 0 S545 4 N\'s 
The Navell ring \ 652 147 3t Ns 


7 
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. Denomination of the Stars, 
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? 
at 
J 
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| ' | prong d * | 
The little ftar in the lair | 2910 i145 38 Nl.s 
The northern'of the rwo following in the Rod 29 32 N 41 I5 N 6 
"The formet of them 27 57 4 14%25 N| 6 
The laſt bur dneof che Rod 26 56 4139 15: N| 6 
The end of theRod 255 89 N 
534,439 9 6 
- ling of che three ng. below the foor-ſtog! 146 453 16 N '6 
'The fotfowing ffar north 612 x153 32 N]'s 
"rhe ſourhern ' o1ir nl{s5s:. 4 Nl's 
Abovyerhis rothe north 645 nis9 8 N] 6 
Berveen Caſſiopria und Eyichton | N! 
The-iclſt 17 17 x35 50 N|[ 6 
The ſecond | 2719 I | 35 45 N| 6 
The third wacchen ff | 233 $13449 N| 6 
The fourth 3 © $13022 N| 6 
The firſt of the tbree towards the north 0 45.8 [44 19 N] 6 
\The ſecond -.. 0.57.S 45 32 N| 6 
The third - 26 15 145 32 Nj 6 
The firſt ſtar mpre gorth towards the leſſer Bear 0. 10 $54 43 Nl 6 
The ſecond: [27 45 Wi5615Nl's 
The chird 413 $)5635 N| 6 
The fourch 2958 mn|5918 N| 6 
The fifth 7 54 B146047 N|. 6 
;The ſixth 11014 $62.4 N|-6 
-Theſevencth 937 $162.46 Ni 6 
\The eighth | [3 $6317 6 
-The new ſtar of the year 1 572 6 54 wy $245 N| 6 
PersEus. 
TF'N the utmoſt folding of the right hand 128 31 353g &&N 
In the right elbow 23 931813728 N 
In the right Moulder 2446 124390 N 
1a the left ſhoulder [19 4, 5131 364 N 
In the crown of the head 21 50 51/3426 N 
Jo the back 23 33 5130 36 N 


xTheſhiniag ſtar jaahe right ſide 

;That mA. follows next below 

[The little ſtar following this 

Neer the bowing of the ſame fide 

That in the left elbow 

The head of 1c4s/a, Algol 

,That going before this | 
That preceding towards the north in the ſame head 
1n che right hanime 

Thar thac goettibefore rhe right knee 
That going before the bending of the knee 
The middle ſtarin the right knee 

That below the right knee 

In the plant of the right foot 

In the left thigh 

In the left knee 

lathe left leg 


| 


| 


| 


11918 S5Þ20 33” 


2617 5|390- 5-N 


277 412512759 N 
2814+ 8;2755 N 
29 x5 S| 

22 6 $126 4 N 
20 37 &1|22 225N 
20 31 S& 


" 
Oo 

A 

+ 
Z 


1820 S|z2r 35 
6133 It [28 22 
4 145 21128 52 
255 W| 26 27 
514 26 39 
6 0 E[2435 
$ 1 Eji856 N 
2821-85122 6 N 
o:8-ar|19--4 N| 
29 234 Wh44 $33. N| 


"444 44 


| 


— 


EZ a Waeatw Add dad waves was » + mob w+4 0% 


254 Harmonicon Cortesre. 


Denomination of the Stats, oy. wo" —. 
D 0 $]D M 
In the left heel (25 33-5 12-8 N} 4 
That followeth the left 27 36 Sa 17 X| 4 
Without form above the head 26 45 5414326 N[ 3 
Thar in the higher part of the righe thigh | 232 x{[29031 Nl fg 
That without form going before the head of Hed. 1616 q|20 53 N| 5 
That which maketh a ſtreight line with the Pole and the | 2 18 245 20 Nj 4 
The ſecond of them (bright ſtar of Perſew | 4 12 27148: 7 Nj 6 
The third 44 x149277 N{ 6 
The fourth | | 6 25 2115337 N[ 6 

Erxitcyutonius AuRiGA. 
He higher and former of the two ſtarsin the head 23 28 {3215 Nj 6 
The lower, and following ſtar 24 14 | 30 5o N 4 
The gliſtring ſtar in the left ſhoulder, the Goar 16 16 2t|22 50; N{'x 
The bright ſtar in che right ſhoulder 25 52 2rj2127*N) 2 
In the ri arm | 24 28 211344 Nj 4 
In the left elbow 13 9 WM|20 52 N 4 
The former Kid 13 5 zrjis $N[ 
The latter Kid [13 494 Z 18 14 N14 
In the higher foor it 4; 2,022 Nt s 
That above the bright ſtar in the right ſhoulder 24 253 | 27 37 N{ 
The northern of the two in the loyns . 16 523 [18 244 N['6 
Ihe ſouthern [16 6 {16 5g Nis 
The ſtar below this towards the Weſt 114 58 2r{15 215N} o 
That following ir 17 9 Nj}14 4 Nis 
That below the Kids about the Burtocks 22 o n|15 3 Nl og 
The former of the two in the righr Arm 2212 x15 42 Ne og 
The following ſtar 22 24 1/5 43 Nig 
Under this in the right leg 22 24 211349 Nis 
In the left ſhin-bone 16 393 Ti r5 Nig 
In the right foot 18 34 ij $51 N; ox 
The former of the two about Erichton 10 4: {1451 Nig 
The ſouthern follow w0 31 1142 Nis 
The narchern whinertiam berweanZeicks drthe foe of hae 47 ut] 6 4N(s 
The ſecond 258 xn] 4 6N[4 
Under this towards the Eaft 2358 m| 226 Nig 
The former of theſe 1952 |} 2 28 Nis 
The laſt of all j21 55 mi 2 6 Nl 4 
Oryniucnus. 

N the Head hone 3557 N ; 
In the ri ul 1945 2128 1 3 
The hwer and lowing far in he Ge thoie 2 5 2 26 It N} 3 
The former in the left ſhoulder 459% 2132 555N{'4 
That following in the ſame ſhoulder 616-7 +31 56 N 4 
In the left elbow | o 3 4123 29: N{ 4 
The more northern in the left hand 26 44 m [17 19 N| 3 
The following ſtar more South [27 57 m [16 703N| 3 
In the right bowing 1933 2115 19 Nis 


HAaRMOwIcgy CorLesTE. 


255 
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; Denomination of the Stars, | —_— | Latitude 
 - " qe Ch F, 
T he former aad mote ſouthern in the fight hand 24 13 £7 7, N 
Thatmore northern following in the fame tiand 2513: 2} N 
Ja the right Knee 12 242 | N 
ja the left Knee 3'79 7 N | 
1n the right Shin EU 14 27 7 oy 
JT hefiftz of chem without form in the milkie way 46 41 27 N| 
4 harabovethe bright ſtar in the neck of the Serpent 1648 m N }. 
Behind the Hips of Ophynchrs 14 49 7 "x 
Clutetn <th64 wo d hae follow 1857 T7 N] 
Thenorthern | 1948 7 | N 
The ſtar above this 19.45 7 N 
That between the left hand and the knee of Ophinchus 0.57] A x| 
That without form abour the Noth ſhoulder 24 30” 47 N 
The middle of them 24 387 N| 
The fouthern of the three 24 53" 7 N- 
The former of the four in the right foot , 14 1.7 | N 
That followeth | 15 42 Z G 
The third 16 23412}. 0 2%;N 
The other followin 17 12 £ O 29. N.i- 
That whith roucherh che Heel 17 36 Z,j 958:N 
I the righc leg 1650 2| 749:N} 
T har DES 21 45 £2 29,N | 
YL ply "Ss the ewo in the hand 0 7 »# N-, 
OphinChus vt, 15.0. 2 N | 
A, q ney following 19..2. 2 N 
in che fr 20 4 2? Sl 
PEP 9,5 47 j 6.N 
7x 
"The Serpem of O PHIUC aus... | 
abrtct ache mo T% m_ (5 
That.in the mouth 14 24 *M'} 79 6PN "7 
In the Temples 17 6 m(35 5ONt'3: 
in diedadicn of the neck 14 24m #N| 3 
Neenthe left eyc 15 20" -m' o 4 
Thartowards the Noſtrils 1632 m "N74 
= {ond in the.Neck below the Head 12 46% m N45 
middle of che neck _ | [16.30 'm b25-25 NP 2 
wy ſouthern of the three 1846 W224 'FNJ*3- 
In theſecond flexion 20 26: m | 16 26 NÞ4 
The laſt of the tail bur rwo 24 34 . (19 57 N ” 
The laſt but one O12 9 20 37 N| 3 
The laſt 10-10, pl 26 59 N| 3 
T be Arrow; or r Dart, 
te ths Ne dt ergo ern 133 S129 17 Nſ%4. 
The yiddle far goitg before this i $5 whit 5 X| Fr 
The ſmall ſtar above the laſt 28 31 wv! Yr 
The higher of the two in {z/jphics 25 302 Vp 7 N[ 4. 
The lower of the ſame 25 39 vel 6N 4. 
O17 & 3.N 4. 


The lower without form ihove the Arrow 
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Denomination of the Stars, [D Langiende |» —_ ems w 
ny 
The higher of them | 1 36 8 2 
The rd of nformed i rn O:x7gavio 23 57 = ; N 
The Eagle; or flying V ulture. 
He ſtarin the Head | 29 28; f\ 27 $;N4 6 
In the neck | 26 53 do 1649'N 3 
The brighr ſtar ncer the ſhoulders 26 9 Wag tN} 2 
The little ſtar above the bright ſtar | 25 33 WV 30 54 N | 6 
That in the left ſhoulder 25 26 W;,31 18 N; > 
The lirtle ſtar that followeth 126 & w/zr59 Ni o 
The higher ſtar that goeth before in the lower Wing [21 163 w| 28 46-N 4 
The lower ſtar chat followeth in the Wing 2214 W. 2635 Nig 
The tail ofthe Vulture 1415 v | 3616 N| 3 
That without form going next before the tail 1244 13740 N| 3 
The middlemoſt of thoſe withour form above the: tail 912 W143 34N| 4 
The ſeven without form, which followeth gf the three 917 w]41 5 N[.4 


ANTINOUS. 


—_—_— — — — 


TN the left hand 129 213 [18 48 Ny 2 
Fra the righe fide 20 17; | 20 144 N' 3 
In the Knee 1917 y]14 28 N| 2 
In the right arm 18 1 4y]24 56 NI ; 
la the Breit 24 50 vp | 21 7$ N! 3 
1n the right foot | 46 vwir7 at N| ; 
Thaz without form going before this IO 29 wp1[16 57 N, 4 
The Dolphm. 
He bright ſtar of the tail $32 ©|29 $ N| ; 
That which followeth the tail 948 =|23$525N| 6 
The more Southern ſtar of the former fide in the Rhowbos | 10 56 &| 3x 573NÞ 3 
The more northern of the ſame ſide 11 50; 8/22 5 NI 
The more ſouthern of the following ſide 13, 9]32\'o Ni 3 
In the Head [13 52 8]7247 N| 3 
Which goes before in the former ſide of the four 1017 28132 8N{ 5 
The former and loweſt of the two in the Rhombor 918 2|;z0qr Nj'6 
The ſtar following of them 1042 &\3141 Nl 6 
/ 
T he Horſe-Colt. 
He former ſtar of the Head [77 32; 120 12 N 4 
The following ſtar ofthe Head 19 54: & a | 21 6 N 

The former ſtar ofthe Mouth (17.99, ez j25 16 N : 
That following 8544/2452 N| 4 
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Denomination of the Stars, Fax as Latitude | 
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Pecas us; Or the Winged-Horſe. 


He mouth of Peg aſs 26 22 8 [22 9;N1 3 
T1 TheHead 115; X.|116 25 N}.4 
Thatinthe Head towards the South 29 45: = |1543:Nls5 
The towerand following in the Main 13 © X [14 30 N[6 
The higher Meeceding in the Main 12 44 X [1543 Nj6 
The bright ſtar of the Neck 10 39: [17 41 N]3 
The following ſtar in rhe Neck 1225 K41829 N[yg 
The left Leg 3 23 X|364;N[4 
The-left Kace 8 50 x | 3419 N74 
The right Leg 14 3\X 141 -$*N|[ 4 
The former of the two in the Breaſt b 17 29 & |2849 N[4 
That Following = $3: [29 247N|4 
The right Knee 20 0 X 135 7*N[|2 
In the ſame Knee towards the ſouth 1925 X [3424 N[s 
The former of the two in the Wing 25 33 K"'2535 Nis 
The more ſouthern ſtar following 1n the Wing 27 6 X [2450 N[6 
The firſt ſtar of the Wing: Marchab. 1756: X 119 26 Nj 2 
In the putting forth of the thigh, Scheat 2349 Xx|31 5 N[2 
The end of the Wing 3 38 X 11235 N|2 
in the Neck of Pegaſus 6 28 x [2051 N[4 
Below the mouth and above the foot | 24 51 $S\3321,Nl4 
T hat above the ſame 28 47 w\361r N{[4 
Following the firſt I515 x [2316 N[4 


. 


ANDROMED A, 


WG 


mms — OEE———_— _— ——— 


He Head P20 | 847 Y}, 25 42 N]| 2 

The loweſt in the right ſhoulder 17 6 Viſas 6GN[ 5 

The lower in the left ſhoulder i525 ViIzgz 33N1 4 
The more ſouthern of the three in the right Arm 1458 Y|3i 33 Nils 
The northern [15 455 33 203N} 4 
The middlemoſt 16 7 V1] 32 14N| 5 
T he more ſouthern in the higher hand 1028 y]Iqgo 56 Nt 4 
The more northern 1146 V][41 44 Nl 4 
The obſcure ſtar there 1423 Vi4a.8Nlyx5 
The higheſt of all inthe north hand 1247 14349 Nl 4 
The formerand higher of the two in the left arm [15 9 v117 48-N1'4 
In the left Elbow 16.533: [15 58 N| 5 
The more ſouthern in the Girdle 24 49 1 |25 59 N| 2 
The middlemoſt 24 6 130 33:N; 4 
The northern 23 36 y| 32 307N.4 
The bright ſtar in the ſouth Foot |'8 29 & 2746 N]| 2 
The extream: ſtar in the higher Foot 9 © | 36 49 N!s$ 
The brighter ſtar preceding in the right Foot . 6 52 {35 21} N] 4 
The higheſt in the left Cal 516 wi2859 Nt 5 
The lower | | 3'23 S|27 545Nl 5 
At the right Knee o56 &$136 20 N] 5 
That in the extream Ring of the Chain 24 © K[5719 Nl] 4 
The brighter ſtar above 1a the left ſhoulder 16199 124% NI; 


M | ater | 
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Depamination of the Stars. WJ | Engin "x42 
x | | M6» * M 
1nthetopof the Triangle 119.5 |16 +N 

In the Baſe towards the North pt = 
The middlemoſt | 759 5 |1929 N| 5 
The more Southern in the Baſe 758 vs 


— 


Coma Berenices, 


In the Caps of firlt and North Triangle [18 17 7 | 23 25 N] 2 
The higher touching this towards the South 18 42 mM 27 23 Nis 
' The lower of them | 1846 m7 0N| 4 
That which followeth them [ 919 M27 7 N[ 4 
The former of the 2 Southern ſtars neer together 18 25 M{[255r Nj 4 
The other towards che Eaſt 1848 m|26 75 N{ 4 
The firſt cowards the South 1800 mw [237 30N[ 4 
The bi of the 2 ſtars following that ſeeme'to touch [2 10 mw [2516 Nl 4 
The going before | 20 57 "ne 24 56 Ni 4 
The loweſt and following ſtar 22 52 op [24 007N] 4 
The laſt in the extenſion of the Haire | 28 5$ m |'32 46'N 4 
That preceding 2749 m 131 42 'N| 4 
That in the C pa and the firſt Zap 16 N|4 
That towards *$3:2Nls 


$:13"37 444.4 fth AWW 28 15 wp 


The third part fu the « Cmalogu , Conteining the 
Southern Images of the fixed OoOnE. 


— 
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The Whale. 

Heſtar in the ſnour 931 5} 750 $ 

"The bright ſtar in the jaw of the Whale $47 S112 37-$ 
The middlemoſt in the mouth 35334 Shaz 24S] 3 
The former of the 3 neer the eyelid | 2 2 S$11432-S$] 3 
That below the eye 154 ©), 5:52 $1 4 
That above the eye 6 7, 5. $136-S] 4 
In the hinder part of the head | 28-295, V 419 S| 4 
The former ſtar North. in the breaſt of [24 9 Viagn7 S| 4 
The former of the 2 lower ſtars towards the ſouth -. 2432 ViasarS| 4 
The ſouthern of the following ſtar in the breaſt 28115 V 1281648}. 4 
the northern preceding 294712558 S| 3 
In the mid 12 25 V|'25 + $i} 4 
The loweſt in the Belly 13592 143241 S| 4 
The northern ſtar of the Belly , 16 25 | 2019: Sl 3 
Ihe wang 3t ON Ange aria Ge back 10 42; [25 46-$| 3 
The more W of them 6113p |46-55-$] 2 
The North tar of the taile 25 23 16120-2$| 3 
The ſouthera, or bright ſtax of the taile 26 536 42047 M's 
| t 
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Denomination of the Stars. Tx Farzd!” 
: $ 
That without formfo! the brightof the jaw ad ort# | 12 45 "$1 14 3o S] 5 
That goes before the nor. * of the bel coward th Souh | 5 AK is'8| 5 
be # BERSEHNTL | kl the Goat 243981] 912 Sl 4 
Oxrrox, 


He higher of the three joyn'd together in the Head 
The more Weſtern 
The third towards the Eaſt 

The bright ſhoulder or following ſtar 

The left or ing ſhoulder 

T he following ſtar in the left ſhoulder 

That in the rigtitarm 

inthe right fathome 

The more ſouthern in the ew 

That goeth before towards the eng hand 

Next to the higheſt in che rig 

The hi andlaſt of then ra hand 

The former of the two in Colorobo 

The following ſtar of them 

That below the right ſhoulder towards the Weſt 


The of the twoobſcure ſtars in the Back 
The former of them 


The former of the four inthe Back 
The moſt northern of the g in the Buckler 
The ſecond 


The third 

The fourth 

The fifth 

The &xth 

ae ey + 
e *; t 


The 

The brit ſtar of the Belt 

The middlemolſt. 

The laſt 

Thar in the hilr of the ſword 
The hi of the three in the wworet \ © 


The middle ſtar of the fword 


The ſouthern 
The former of the two below the ſword 


Phe following of them 
The bright ara he tefr. foot, Riged- 


Tharinthecalf of the left foor 
It 


riphrknee 


Th 
= re 
The following e | 
| 
Above this on the right ſide 
Theiformer under the Arm and Buckler 
The former of the two in the left fide 


before the laſt ſtar of the Belt to the South *-P' 


| 


18 Gy Al 
18 33z Jl 
23 12 It. 


[15 23 WJ 
16 47 = 
25 4; 

| 28 30; 
27 234 Ir 
26 21 0 
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That which goeth before a: 5 293 2t [27 5x'SP" 
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The former of chem. | 114; 125119 SY 4 
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k., Les | nil, 115 22 5428 4687 SY'4 
before "1s 3 S127 47 S\:3 

Thar going oft of the four . 112 45 5124 34 S] 3 
thoſe that rouch the Whale | 310 2434 S| 3 

Bererm thi and the tht 536 &5|23588S] 4 
The third whi oy ray $1,816 5\25-59-S[ 4 
The'infefior 2349 513225 Big 
That above [2353 S127 32 $] 4 
The'following ftar | 124 58 &|28 9] 4 
The higher ſtar'eaſt 27. 46 5 |25-3 $f 5 
CE on nn Fold andthe Bull 16-25 S& TPZ 10% 
ala alta Tis 20 7 Ef22 45 $t'4 
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In the mid-forehead m 27 #1647 ${y9 
That under the left Ear 14 5 .S 38 258 '2 
In the Neck 12 ; $439:20Sf'4 
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That in the end of the forefoot 11-4278 141 19'S] 2 
That inthe Back 15 304 $ 146 9h 85 
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A RGO; The Ship. 
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Under the tail 21 24' 113 43 Sj 5 
The little ſtar going before this I9 24 % [14 37 Sf6 
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He mnotlonrha OE f in the Head 1 27 we | 2149 S| 5 
Tir more towards CE north o59 nm 19 $$! 5 
The former of the two kom Deey Vihrs o12 [2051 S$| 5 
The former and remainder of the four 1 3 mjzo12 $ [ 


The End of the Catalogue of Tycno BrxAHE, 


- \ i 
CF i LN lt 
{8 wt. * a - $ 
/ ASA 
P/: - 


, (4 ZZ 
SANDY 


Some Vics of the following Tables 
of Logarithmes, Sines , and 
T angents. 


Mongſt the many admirable ways, that have been from cimeto »» LOS 
time invented, for propagating the Arts Mathematicall, (and -* {1 ***** / y 
eſpecially T rigonomerry ) that of Logarithmez, (invented by the ( +, (|, 4 ate > 
right honourable the Lord Nepeir, Baron of Marchiſten) _< ; ABR 
may chalenge the priority, and the Tables of Arrificiall Sines Ty us he 

T angents,compoſed by Mr. Edmund Gunter, Profeſlor of Vt ah < A. 
Aſtronomy in Greſham Colledge London, for that expedite 
the Arithmeticall Work in-moſt Queſtions , Multiplication 
being performed by Addition, and Dwifion by Subſtration, 

the Square Rot extrafted by Bypartior, and the Cabique Rect by T ripartion, ſo that by 

help of theſe Numbers, and the aforeſaid Sines and T angents, more may be 

in the ſpace of one hour, then by the Natural! Numbers, or Vulgar Arithmerick can 

beinfix Now of what nc uſe the Doctrine of T riang es, both plain and Sphe- 

ricall is in «Aſftronomie, (for the reſolution of which the Tables following chiefly ſerve) 

let the precedieg Work teſtifie, and cherefore I think it notamiſle here in this place, 

to inſert ſome few familiar Propoſitzons, to ſhew the uſe of the Canon and Tables of 

Sixes and T angents following. 


PrxOP. 1. | 


How to finde the Logatithme of any number wnder 1000, 


Very page inthe Table of Zogarithmes is divided into 11 Columns, inthe firſt of 
E which Columns'(having the letter N at the head thereof) are all nambers 

ſucceſſively continued from x to 1000, ſo that ro finde the Logarichme of any 
number, is no more but to finde the Number inthe firſt Columne, and in the ſecond 
Columne you ſhall have the Zogarichme anfwering thereunto. 

Example. Let the number given be 325 and it isrequired to arbor 
thereof, in the Table of Logarithmes in the firſt Columne thereof (under the lecter 
N) 1 finde the number 325, and righc _ icinthe next Columne I finde 511883 
which is the Logarithme of 225. In the ſame manner may you finde the Logarithme 
of any number under 1000 As the Logarithme of 408 is 619860, and the Logarithme 
of 800 is 9689, &c. _ 


But here is to be noted, that before every —_— muſt be placed his pro- 
per Characteriſtik : viz. if the Number conſiſt bur of one figure (as all numbers 
under 14,) then the CharaRteriſtik is o » if rhe Number conſiſt of rw figures, 
(as do all numbers between 10 and 10c,) then the CharaReriſtik is x1: If rhe 
Number conſiſt of three figures (as all numbers cen 100 and 1000,) then 
the Charaderiſtik is 2: If the Number conſiſt of figures, (as all betvveen 
1000 and x 0000, ) then the CharaReriſtik mult be three. 1n brief, The Charatte- 
riſtik of any Logarithme muſt conſiſt of # Unit leſſe then the given Number conſiſtetb 
of Digits or Places. And by obſerving this Rule,the Logarithm of 325 is 2,51188 3 
and the Logarithme of 408, is 2,61066Go, and the Log. of $00, is 2,903089, &c. 


Prop. & 
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A Logarithme being given to finde the abſolute Number Nth belonging. 


Y the former Ob/:rvation, the CharaReriſiik will declare, what gumber”of pla- 
Bees the abſolute number confiſterh of. 

Example. Let the Logarithme given be 2,14 7c7 5” Now, becauſe the Chara- 
Reriſtik is 2, I Know the abſolute Number contifterh of three places, and therefore 
may be found i in the ſecond Column of the Table of Logarithmes (baving O at the 
top thereof) againſt which Taoge 89, Whichy' is the, abloluxe Number. anſwering tro 


the Logarichine” 2 £43019 
ef Px ov: 2} 
How to finde the Logarithme of a; Number that conſiſteth of four places. 


Ou muſt finde the three firſt figures of the given Number in the firſt Column, as 
YV berrre, and ſeek the laft figure thereof amongſt the great figures 1n the head of 
the page,/and in the common Area, or meeting of theſe rwo lines is the = 105 
tithme you deſire, if before it, you prefixe i its proper Charaſteriſtik. 
E xample. 

Let it be requifeT to finde the T-ojaritheoie of 5628, .1-finde 562 (the three firſt 
figures) i in the firſt Column, and 8$ (the laſt figure) in the head of the Table) then 
going down from 8 (i the head of the Table) ) rill 1, come againſt 562 (in the firſt 
Column) there 1 finde 7503 54, before which 1 place three for the CharaReriſtik, 
which is 3, 759354, and that is the Logarithme ſought for. 


PaOP. 4. 


Any Number of Degrees and Minutes being given, 10 finde the Artificial 
Sine avd Tangent thereof. 


Uppoſe it were required to finde the” Sine and Tangent of 18 deg. 20 min» I turn 
__ the Table of Sizes, andin the head thereof | knde bes 18, then in the firſt 
Column (under M) 1 finde 20', and right againitit 1s 9,497682 for the Sine, and 
9,520305 for the T angent of 184 207. 
Fn any Sine -_ne Tangent be given, it 4s exſe 11 finde- what Degrees and Minntes an- 
wer thereu 
As ſuppole, Ns were a Sine given, Hook for this Number in the Table of 


Sines, and 1 finde it to ſtand againſt 29% 2 5/7; and therefore is the Sine thereof : The 
ſame muſt be done for T angert-. 


And here note, that if you finde the Degrees1n the head of the Table, you 
| muſtfinde the Maguees.inchefirit. Column towards the left hand, as inthe oo 
ple, bur if the inthe bottome- of the Table, then you nw 
tinde the Minutes in the laſt Column towards the right hand. For all rr 
under 45 degrees, are oof inthe head; nil all above 45 degrees are found at 
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T he common Radins being 10,000000, 
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1764511 | g,999365 | 8,765246 | 11,234754 | 48 


T—E—E_—_—_ ——_ 


O—  —— 


16 f 3,997 192 
17 | 8600332 
18 | $,603488 | 9,999650 | $,&0383Þ4 11,396161 
19 | 8 606622 | 9,999645 | 8,606978 | 11,393022 
20 | 8,609734 | 9,999640 | 8,FL0094 | 11,3F8g9g06 


—_— 
— — 


21 |$,612823 | 9,999635 | $,613189 | 11,356831 
2 | $,61 5391 | 9,999629 | $,616262 | 1k ,383735 


$7 66675 | 9,999257 | $,767417 | 11,23258; , 39 
,7 68828 | 9,999250 | $,76957$ | 11,230422 38 
9,995624 | $,619313 | 11,380687] [5$,770970 | 9,999242 | 8.771727 | 11,228293 | 35 
9999619 | 8,622343 | 11,3772657| [8,773 101 | 9.999235 | $,773866 | 11,229134| 36] 
9,999614 | $,625352 | 11,374648} [$,77 5323 | 9.999327 | 8,775995 |} 11,a24005 | 35 


9,99960k | 8,628340 | 11,371660] [9,777333 
94999603 | 8,631 30d | 11,368692] |3,779434 
9,999997 | 634456 | 11,365744] [5,731 524 
9,999992 | 8,637184 | 11,361816] [8,7536075 
9,999586 | $,640093 | 11,359907) 81785675 


— —___— — 


9,999581 | $,64298: | 11357017] 5.737736 BE Et: 19 


| —— 


9,999320 | 8,278114 | 11 22 1986 3 
93999212 | $,7933222 | 11,219998 3 
94999204 | $,732320 | 11,217680 | 32 
94999197 | $,734404 | 11 215592 | 31 
9,99918s (8,7536486 | 11,213514 | 3 


9,999575 | 8.645853 | 11,354147) [739707 | 5.999174 | $,750613 | 11 209387 | x 
9,999570 | $,648704 | 11351296] |8,791018 | 5.999165 | $,79266x | 11207338 } 25 
4 | 8,651 r0z | 9,999564 | 8,651 538 | 11,348463] #793359 | 9,9991 58 | $,794701 | 11,205299 

5 |8,653911 | 9 999558 | 8,654352 | 11,345648] 3,7 95881 | 5 gg91 50 $,796731 | 119303269 | 3 


— ——— <— MII 


— - — 


z6 | $,64670: | 9,999553 | $,657 149 | 11,342 851} $,797594 


9,99914:2 | $,798752 | 11201248 
7 | $,659475 | 9,999547 | 8 659918 | 11,340072} 157 9:999134 | 3.300763 | 11,199249 | x 
38 | 8,662230 | 9,999 541 | $,662689 | 11337311 | |8,Fordgr | 9.999126 | 8Boxnsy | 11,199235 [2 
[29 | $,664968 | 9,999535 | 8665433 | 114334567) (8.303876 | 9 999119 | 8,807458 | 11,195242 | 2 
40 | $,667689 ons | Cares 11,331840] \$ 305852 | 9,999110 | $,$06742 | 11,193248 | 26 
lat $,679039} | 9,999527 11,32913 $,607819 | 9.999103 4 dotp17 | 11,1902 119 
(42 | 8,673080 | 9,999518 | 9999994 9,81 3683 | 119439g17 þ 19) 


9999046 | 8,81 2641 | 11,184 359 | 15! 
$,$13667 | 9,959077 | 8,St45t9 | 11,135411 
$,815595 | 9,999069 ( I,816529 | 11,183471 


(43 | 8,677 51 | 9,999512 
144 8,678407 | 9,999506 | 8,678899 | r1,321 
145 | 868104; or,z 


—— — — 


— 


— 


46 | 8683665 11,31 5828 $8#1752> | 9,999061 | 8,K18461 | 11,181 539 
47 | $,686272 11,313216) $,819436 | 9.999052 | $,820384 | 11,159616 
4? | 8,688892 11,31061g} (8,821342 | 5 999044 | 8,$22298 11,157703 | 12 
49 | 8,691438 dtd ren 11,;0$037| $,323240 | 9,999<36 8,024205 | 11,195795 } 11 


50 | 3,693958 | 9,999469 


$1 | $,696543 | 9999462 | 8,697081 | 11302915; 8.327017 | 9,999019 ; 3,$1799: | 11,171008; g 
[53 | #699073 | 9,999456 | $,699617 | 11,z00383/ '8,8:3584 | 9,999019 | $,5329g74 | 11,190i16| 8 
53 | $8,701 589 | 9,999459 | 8,702139 | 11,297861| 8.830549 1 94999024 | 8.831548 | 11,163252 | 7 
| $,704646 | 11,295354) $831 06 | 9 993993 | 8 833613 [21 16634% | 6 

\E1,164529 } 5 


$,634529 | 11,305471) 8,H:5130, 92999927 | $,$26103 11,173%g7 } 1 


- —O— - O—_ ——— 


55 $,706576 | 9,99947J7 8,7 27139 11 ,292860 8,53 4456 9 »9939 34 {$,83 5471 


56 | $,505049 j 9.99943 | $,709618 | 11,290381) 8.836297 | 9.993976) 8,335 321 | 11161679 | 
$,711507 | 9,999424 | 8,71208; | 11,235917) $,838130} g, 993567 | 5 529163 | 11 160837 
8,74395: | 9,999818 | 8,714534 | 11285466] 5 839956 | 9:998955 | 8 $aoggt | i1,r5g00% 
$,716383 | 9,999414 | $;71697z | 11,3283025} 8.341774 | 59,9959 40 | 3 Lazdzs nas 


999404 | #719396 | 17,380604) 8.343557 | 5 993941 | BS44644 ) 11915555 
Jeor 7 4 


__ 
4 1 


6 
1. Line j o-f, - | T ev 
ree. ————— 


268 Harwonicon Cottermae. 


| —_——— ERR co. =} 
Ml; Sine |! Co-fone. ; Tanga. { Covangy | ane | Cofive | Tangt. | Co-tzrg. 1 
nd 3.993345 | I,L44644 { 11,4552 56) 9,998344 | B,941952 { 11 553048 | Go 
$,345387 | 9.998937} $,246455 | 11,1535 45} $,944738 9990333 | $,543404 1056596 | 59 
3.847 iz | 9998923; [3,248249 | 11,151740] 5943174 | 9998322 8944552 * 11,6 55145 | 58 
n bart | ork $,8$50057 1 ,149943| 


33843534 


Oo 
r 
4 


944606 | 9995317] 8,946297 | 11 o5 3705 
$,946034 | 9,998;00{ $,947734 | 11052265 
8,957 456 | 99931859 { $,949168 | 11 ,I5c3y1 


\7 
56 
5 


$,918b14 | 9,998277-j 3;950597 * 12,049 

8$,950387 | 9,948165} $,95 2021 11 RLIS + 
$,951696 | 9,998255 $,953441 | 11,046559 | 52 
$,953099 | 9,9982 43 | $,55 4856 It 45144 | Fr 
$,954499 9,998232 } 8,956267 it,043773 | 5 


$,955894 ' 9,998:20 ? $,957674 1,042 326 

284 | 9,993209 | $,959075 | 11,040925 | 43 
9,9981 97 | 8,960473 | 11,0395 27 | 47 
9,998186 } $,961966 11,0381 34 | 46 
9998174 | $,963254 | 11036746 | 45 


P99T163 | 8,964639 | 11,935361 | 44 
9998151 | 8,966019 | 11 033981 43 
9.993139 1 8967394 | 11 ,032606 | 42 
9998128 | 8,968766 | 11031224 [ 4r 
9993106 | B,9n0t33 | 11029867 | 40 
9,99 i041 3,97 1495 | 11,023505 ! 39 
9,995092 | $,972855 | 11,025145 | ;8 
9,998c85 } $,974209 | 11,025797 37 
973626 | 9 995068 | $,975560 ! 11,024440 36 
$,97496z | 9,993056 $,976906 | [1,223094 | 35 


— 


| 4 | 8,850755 | 9.998905 f 88518465 [ x1,148 154! 
| 5 (3852525 9,998 356 | 3,253612 tan 


| 6 | 8,854251 | 9 9983» | $5 5403 | 11,144597 
| 7 | 8,$x56049 | 9.99588 $,857174 I1,t4r819 
| $,857807 |! 3.998869 | I,Srf9;u tr ,14ro68 


9 | 8859546 | 9.998860 | $,Ico686 | t1,r29304 
o f 3,861:$3 | 4,99d85r }$,862433 |} £1,137 567 


11 | $,863014! 9,9982zt } $,8641773 ergt35vuy! 
12 | $,864738{ 9.998832 | $,$65906 11,1$4094, 
13 | 8.866454 | 9998823 | 8067632 | 11, 132368 
14 } 3,863165-j 9 998313 | 3,86935t | 11,120649 
is | $,869868 | 9,998804 | 3,87 1064 | 11,tz8926 


16{ 3871565 | 9,9 98795 | $,872750 | r1,rz5230 
i7 | 8,873355 | 9,999785 | 8,37 4469 | if,rz5e 37 
18] $,874938 {9 998376 \ $,076 16x | 11,2783 8 
ts | 8876615 } 9,998766 | 8.857249 TROTES 
20/\ 8,873:85 | 9,998757 | $,879529 | £1,12047 1 
Ne ES ICS _ 
i $,8799 i9 | 9,99 $547 (8, 33rtoz ) ir, trig gt 
142 | $,38:607 | 9,993338}8,83:3569 { 11,tr7t2 1) 
23 | 8,8832 58} 9.993723 | $,384530 ar 


24 | 8,844902 } 9,999; 17 | 3,8$9618y f ir,erafry 
v5 {8,326542 | 9.998708 | 3,337333 Far,trars; 


; $ 888174 | 9,993699 | 8,339 476 | xritto 
27 | 8889821 | 9,998699 {4 Sorirs th 
8,fgr421 |} 9,958679 | 3,892742 | ix ,t07% 
£ 897075 | 9,998669 | 8,$34366 | rx,10563 
(30 | 8,394643 | 9,998 59 [5 $45984 4 11,r04q0! 
: {ler Dans = 
jzt | $,396246 } 9,993645 | 8,397 596 |11,102404! $,98288; | 9,907984 0,904999 | 17,02 yior 
32 | 3897842 ] 9,998639 #8,499207 | 11,100797| $,984185 | 9,997 95 | 4,986117 r1,0tgybg 
(33 | $,899472 | 9,998629 ['3,g00803 11 099197 95491 | 9,997979 | 8,957 532 | 11,01 2458 
24 | $ gorory 19,988 rg | 8,90: 398 yr 3095602 | 1986735 | 9,997947 | $,98384: | rr,orrres 
35 | 8.902596 | 94998609 #8,903987 fort 096013 | [3,98808; | 5,945 +15 43,990149 | 11,0098yr 
Cn en_nm—— — —_— — - | EE —— — 
36 | 8.904765 | 9,998599 | 8,905575 11;6944t0/ $3377 41 9,997 922 1 8,99145t | r1,,o85g9 
37 | 8,965735 | 9,998599 | $,907 147 17 ,092853/ 1990660 | $,999910 | 3,992750'| I1,007250 | 23 
38 | $,907297 | 9,993577 | $,908719 [17 ,o9tz81] [$,99194; | 2,997997 | $,994045 | 0x,005955 | 23 
39 | 8,908853 | 9,993 568 | 8,910287 [11 03971 5) |3,993218 | 9,997895 }8,9952 27 r1,004667 | 21 
{40 | 8,9r0404 | 9,998558 | 8,91 1846 xx ,0881 54) $,994497 | 9,997873 |8,9965:4 | 11003756 | 20 


p—_— = | — _ 
$,gri949 | 9,998548 $,91340r [ r1,086599 $,995768\ 9,9958601 8,995 958, 11,002091 | 19 


976393 | 9,998044 !3,9792248 4 rr,0219 55. ! 34 
977619 9,991532 | 8,95 9535 Ii 510474 | 33 
$,97 394: 9$,993910 ! 9. $3955 t 1,0r9079 | 33 
$,930259 | 9,998008 | 3,932 251 | 11,515749 | 3x 
6981573 } 9,997996 | 8,993 577 | xr ot64ey | 3 


" — C—— 


OO nn ou ——C 


—— 


41 
42: | 8,9T74 98 | 9,998577 | 8,91495r | ir,o85049! 8,995076 9,995 847 1 8,999r88 ' 11,0008r1 | 18 
43 | 8,91502> | 9,998527 18,9 15455 4 11,68; yorf [5,9982991 5.997855 | $,000465 | 10,999535 | 17 
44 | $,976555 | 9,9995186 \'8,918574 |'r1 obBtgrs! [S,999560 19,9958: 2 9,991738 | 10,99826: | 1 


45 $8 ,o1$07} | 9,998506 $,919569 11,080473 $2003 16 », 995809 9,007J007 10,9969979 ! 1 
46 Srrdbad has > P_ROEzMES | 9,997 797 | 9,004272 
47 | 8,921103 | 9,999085 9,003318 | 9,995734 | 9,005534 
148 | $922610 | 9,998474 { 8,924176 

49 | 8924712 | 9,999464 | 8,925649 
150 | 8,y25609 | 9,998453 | B,927156 


5t | 8,927100 | 9,99844: | 8,92%658 (17 jo77 345) 92 B178 | 9,995722 | 9,c10546 l0,939454j 9 
52 | 8,928587 | 9,998431 | 8,5;0155 | 11 69845) 2009570 | 9,997719) 9,011790 | 10,988210 
53 8.970063 | 9,99842! | 3,921647 | 11 008353} 9,010739 | 9,997706 | 9,o13071 | 10,986969 7 
F4 | 8,977 ©44 9,99%ar0 | 8,9;7134 11066866} 9,v11962 9997693 | 9,014: 68 | 19,95557% 

ſs | 8,923u1y , 9,998799 | 8,974516 {11,065304} 2,01328: | 9,995 680} 9,orgror | 10,954493 


germs 1 07 SIOG 10,9957231] 14 
8,922619 ['11,077381 19,994466 | 13 
1x,075864 34563 | 9,99977 1 | 9,006792 10,997208 Iz 
t1 974351) 2,pos80y | 9,9977 58 | 9,0o8647 | 10,997953 | 11 
ri 07284 4/ Prone 9,997772 | 9,009298 | 10,995702 ! 10 


— - 


$,934421 | 9,998388 | 2,936097 | 11063907 9,014399 | 9,997667 { 9,016772 | 10,983 188 
8,935942 | 9,9998377 | 8,937565 | 11,062475) 2015613 | 9,997654 9,019 959 | 10,992041 
#9377398 | 9,999366 | $,939032 | 13 60968} 9,016824 | 9,99764 | 9079187 | 10,980917 
3,9:8850 | 9,297 55 | $,940494 | 11 059506] 2,oibogi | 9,997618 | 9 020403 | 10,999799 
$,940296 | 92,9983 44 | 3,947952 | 11,0085487 Pons | 9,997614 | 9,0216:0 | 10,973380 | 


" Co-fie ©; _ Sine | Co-r4ng. | Tangent.|| Cefiwe'{ Sine* | Co-ravy. | 2angent,) 
Depree $5. bo FP 


- [2 - "S © 
CR __ 


_ _ - > —_— -& .* - = _- —_— "- 
| —— 


Haxwonican Goritesrt 269 


on --—__ 7 My Degree 7. 

M}| Sine | Cory | angcr, | Co-reng., Line Tepie Tang Conan T | 

C 10,998380/ (9,085894 0856 | 6 

| 10,977166, '9,086922 
10,97 595 947 

10,9747 8970 


10,993 545] (99892590 
104972345] [9 ,091088 


lo,g10856 | 

non; 1 55 
| 10908772 5 
10,997734 | 57 
t0,906698 | 56 
10,905664 | 55 


10,904633 | 54 


$a01gi3s5 | 9.997614 | 9021620 
9,920435 | 9,99760k | 9,022834 
$,921632 | 9,997588 | 9,024044 
3 | ggo23 355 | 9,997 $74 | 9025251 
| 4 | 94924016 | 9,997 561 | 9026455 
'5 9,925203 | 9,997548 | 9,927655 


99967 $1 | 9,989 144 | 
9,9967 35 \9,090187 
9,996730.| 9,091228 
9,996794 | 9,093266 
9,996688 | 9,093302 
9,996673 | 93094336 


19,092024 , 9996657 j 9.995367 


| 
1 
| 


— 


6 | 9$,9463836 | 9,997 534 | g,028853 | 10,9911 


9,937 567 
9329337 44 
9,929918 
9,03103y 


9 997 907 | 9$,931237 
9997493 | $,032425 
9,997 490 , 9,023609 


a, 


9,4333257 
93933421 
3 ,9345832 
$,935741 


9,997452z | 9035969 
9.997439 | $237 144 


9,997 520 | 9,030046 | 10,969954 


9997466 | 9,034791 | 19,965209 


9997435 | 9038316 | 19,96168,4 
9,236396 | 9,9974k1 9$,039485 | 19,9604145 


10,96 $76? 
19996797 5 
19,9639 1 


' 


I19,964031 
19,962856 


12,093037 
2,994047 
9 ,095056 


9,996641 
9,996625 
9,996610 


2,096062 | 9,996594 | 9 £99463 


9,096395 
9,097422 
9,098 446 


*” CY 


10,903604 
logozg7 8 
L10,901554 
I0,900531 


$3 
F2 
{1 
50 


2,097065 
19098066 
19 9g0s F 

$1 ©3062 
—_ 


} 9,996578 
| 3 996562 
| 9,996546 
9,9965 31 


9,996514 


3,10048 7 
9,iot5o4 
9,102Fig 
9,103F33 


9,104543 


t10,899513 | 49 


10,8938496 | 48 


ro, 897481 
10 896468 


109,895458 | 45 


47 


9.033048 | 


2839197 
9.040342 
9,04145 5 
9,042625 


| 


9,043762 
93044335 
9,946026 
94047 154 
9,943279 


WC — 


9,997 397 
93897383 
9,997 369 
9,997IFF 
: 9.997341 


9 ,04065L 
9 04181} 
9 04297 3 
9 ,0441 30 
9g ,045254 


(9,102048 


19,959349| 
19,103037 


l0,958187 
190,957037 
I9,955670 


12954716 


| 9.997337 
9,997315 
3 9973-99 
3,997 135 
9,997271 


9.046434 
9 047582 
3 0489727 
9 ©4986» 
3,95 roo 


| 


| LODGE VES! | 
log52ets 


9,996498 
9,996452 
9,996465 
9,996449 
9996433 


\ 9,996417 


3,9 96400 


9g 996364 


99963685 
3,996351 


9105550 
9,106556 
9,107559 
9108560 
91095 59 


— © 


19,89 3444 
19,59 2441 
lo,891 440 
10,890441 


— 


-10,894459 | 


9,110556 ; 
G,TILFFL 
9112543 
9,1139533 


J,1TI4541 


10,889444 | 


10,888449 
10,887 457 
l0,836467 
10885478, 


— 


9,997 276 | 9 ofvi44 


99949400 
91950519 
9,95 1635 
94952749 


9:25607 1 
9,957 473 


9 4997 344 


| 96997 170 
| 9.997156 


9,053 277 


94997325 | 9,054498 
94997314 | 9,o99975 
9243459 | 9997199 } 9 056640 


$425 4966 | 9,997185 | 9,057581 


| .058900 
| 4. C600TE 


921058271 | 9997141 | 9,961130 


94113774 
$,114737 
9115698 


10,949 592 
10. 944465 
19,9477 


9,996515 
9,9963c2 
9,996235 
9,9 96269 


| 996875 ; 


g,115507 
9,116491 
94117473 
3,118452 
| 9,119429 


————_— 


, 10,884493 


10,883509 
10,8825a8 
10,881 548 
1:,880571 


£0,94z21 
T0;941t 


10.93998 | 


9,1176L2 
$418 767 
9,119519 


9.116636, 


| 10,933870 


9,996253 
9 ,99623F5 
9,996218 
9,996202 


34 
uh 
36 
38 
39 
40 


99060460 
9,061 551 
9,062638 
9,063723 | 
9064506 


9,065885 


9,997 112 | 9,063348 
9997098 
9 997083 | 9,065556 
9.997 068 
9,997053 


41 9,997039 


9.059367 (| 9,997 127 | $,093240 


10,937760 


10,936652 
10935547 


10,934444| 


| [9,120469 


9,996185 


9,131417 
9$,132363 
9,123306 


109933745 
10;932248 


1o93TI 93 


9,124243 
9,125 87 


9,996168 
9996151 
99996134 
9,99611z 
9,996109 


—— 


9 — -_— 


9,11040%4 
9,12 1377 
9,123 348 
9,123317 


| 


9124284 


g,125248 
9126211 
9,127 173 
9,t28130 
9,129087 


— — — __—_—— 


10879536 
10,878623 
10877653 
10,57 6683 
10,87 5716 


10,3747 51 
10,87 3789 
l0,$72828 
lo,871830 
lo;870913 


9,126125 


9,996083 


42 
43 
44 
45 


46 


47 
48 


— —— —_ 


9 ,066962 
9 063036 
9,069107 
9 070176 


9 997024 
9,997 009 
9 996994 
9 996979 


9 072173 


94071242 
9,07 2.306 
95073366 
9 074424 


MC CO 


— 


9 996964 
9 996949 
9.996934 
9 996919 


49 
$0 | 9.075480 | 9 996904 , 


9 074278 
94075356 
94076432 
9 097595 
9,078556 


'10,930662| [9,1 27060 


109928973 [2337993 
10,927897) 9,l28925 , 


. 


9 0731097; 


—— W—  — Co —_ ' 


10,92:6803) |9,129554 


10,92 5723) [94130781 | 
19,924644' [3631706 
10 927568; (7 132630 
| 16,922095/ [2 133554 


94076533 | 9 996389 


99077553 
9,078631 
9,079676 
9.980719 


| 9 996374 
| 9,996858 
3.996842 


9 079644 
9g ,08573 10 
9,c8$1773 
9g o82833 


9,996328 | 9.089851 


9.0817 59 


— 


9 ,996812 
9.9 96797 
9 996783 


9 996766 | 9,0838098 
9.996741 | 9, 


19.925356 9.135387 
10,919299| {9136303 
10,918225, [9437316 
10,919 167 9,138127 
10.916159] ; 34139037 
lo,9150fF? 
io 914-00 
I0,912950 
10,91199 


re —_—_ 


94141754 
9.142655 


10 921424 9.134470 |} 3,995928 


——. 


9,1 19944 [ 
9;14:850 | 9,995 806 


3,996966 
9,996045 
9 996032 
9. 996015 


9,130994 
9,131944 
9,1 32893 


z 
z 
z 
2 


9,13004t ' 10,869959 | 1 


10,869006 


10,867 107 
10866161 


9 ,995998 
s 995980 
3,995 963 
9-995 946 


3 395854 
9,995876 
3,995859 
9,99 5841 


—  — — 


9,995325 


9,995788 


9.995770. | 9,146385 


! 9.895911 |! 


9,133839 
9,t34784 | 
99135726 
9,136666 | 
3 ,137605 


9.133542 


94139476 | 
9 140409 
9;:141740 
9,142269 


94143196 | 


5 


10865216 
19,86427 4 
19,863334 
lo,S62395 
10,$61458 


_— — ———_——  _ ——— 


10,8605 24 
10,8535 1 
1 0,85 8660 
10,857731 
19,85 6804 


I 
r3 
I 


-9,144121 ; 
y,145044 
| 9, 145865 | 


9,147803 


10,85 5839 
1x $949456 
10,854035 
logSy3its 
lo $51197 


— 


Hinutigc on "Cor t'r's'7's, 


Degree 8. 8. 
[7 | | Tanger. | 


9,147$03 | 10852197 
9,144453 | 9,995735 | 9.148718 | 10,85 1282 
> | ocreg3es | 9.991919 9,149632 | 10,8503 
(3 9,146243 ; 9 9,995699 ; 9,159544 | 10,84945 
| 4 99147136 | 9995601 \9,191454 } 10,8485 46 
5 | 9,148026 | 9,995664 | 9,152363 | 10,847637 


9,148915 g9,153269 | 19,846731 
9,149801 9,154174 | 10845825 
9,150686 9,1 55077 | 10,844923 
9,1 51569 9,155978 | 10,844022 
9,1524591 | 9,156877 | 10,843123 
9,153339 10 842225 
9,154208 | 9,995537 10,341329 
9,15 fot | g,995519 19,840435 
9,1 $5957 | 9,995501 10,839543 
9,1 56830 | 9,995482 10,838653 


| 9,157700 | 9,995464 10,8377 64 
9 158569 | 9,99 5446 10,336877 
9,99 5427 lo 835992 


270 


M | Sine 


I eos 


© | 9,1435f5 | 94995783 


—— 


— >. ah 
Totang. | Sine” | Core | Tanger, Co-tang. | 


519437+ | 9,994620 | 919992 | 10,$00:87 | 6 
| 


195129 | 9,994600'| 9,t00519 | 10,999470 | 5 
2195925 | 9,994580 9,201 f45 + 10,798655 | 5 
196718 | 9,994560 | y,t02t59 | 10,797841 | $7 
199511 9994540 ddengyr 10,7970t9 | 56 
il9830t | 9,994519 9.203758 | 10,5982 18 F 

10,79 0453 il 


10,794600 | 53 
10,793793 | 5: 
10,792987 Fl 
+ 20,7 92183 ſo 


10,79rz81 
10,790489 
10,7895%9 
lo,7#9g9: 
10,788rs$y | 
10,787389 | 44 
10,786595 | 43 
10,78580: | 41 


199091 
199879 
9 ,290666 
gzOI4Flkr 
9,202234 


9,994499 * 9,204592 
9,994479 | 9,22 47400 
9 ,994459 | 9,206207 
9 ,994438 | 9 ,20701 3 
9,994418 | 9,207 A 


9,994798 
9,994 377 
9 ,994357 
9 ,994336 
9,964316 


— — 


9,995646 
9,995628 
9,995610 
9,99 591 
9,995573 


9995555 


9.208619 
g,2109420 
9,210220 
9,211018 
29d 


9.202611 


9,21 3405 
9,214198 


9,157775 
9,1 58671 
9,159 565 
9g ,160457 
9,161347 


g,t62236 | 


g9,163127 
9,164008 


9,203017 
9,203797 | 
9 204577 
9205354 
9,206131 


9, 2c6g906 
9,467679 
[9,208452 
9,2092323 


9,994295 
9,994274 
9,9942 54 


| 


7 


18 | g9,159436 


(:6 


Y 


9 | 9,168356 | 9,995222 | 9$,1736 34 


9 
20 


9, 160301 


g9,161164 | 


9,1 64892 


9,995409 
9,995 390 9,165773 


10,$35108 
10,834226 


9,994233 


9,214939 


1209992 | 9,994212 | 


9,t15580 


® 


21 
22 
23 


5 


27 


39 


g,162025 
g,162885 
9,163743 
9 ,164600 
g9,165454 


9,995372! g,166654 
9,9925253 | 9,16753k 
9,995334 | 9, 168409 
9,995316 | 9,169284 


9,995297 | 9,170157 


9,166307 | 
g9,167199 
9168008 


| 9,169902 


9,9954278 | 9,171029 | 
99952 | g,171899 
9,99524t | 9,172767 


9,995 $203 49 } 9174499 


9,170546 | 
9,171389 | 9 
9,192230 


9,995184 9.175362 | 
9,99516F dio 
9,995146 | 9,177084 
9,99512z7 | 9,177 94: 


10,$33346 
10,832468 
10,831591 
10,8307 16 
10,$29843 


10,82 $974 
10,828101 
10,827233 
10,8267 

Io,8z5501 


10,8$246;8$ 
19,873776 
10,822916 
10,$22057 


$,210760 ! 9,994191 4 9,zI6568 


9,211526 

312291 
Igatgosy 
9,213848 


9,994171 
9,9941 50 
9,994129 
9,9941c8 


3,z17356 
9,218142 
9.218926 
9,219y5tro 


log85olt | 41 
10,7 84120 | 40 


19,783432 ; 
l0,782644 
r0,731858 


2,>14579 
9Yalgzzs 
9,216097 
Gaainwng 


9,9940#7 
9,99 4066 
3,994044 
9,9940214 
9,994003 


$317 698 


9,220491 
9,121293 
9,222052 
9,:222830 


9,22 3607 


l0,779508 | 34 
10,778728| 33 
10,777948 | 3: 
10,777 199 Ji 
1071639; 13 


(9,21 8363 
9,219116 
9,21 9866 
9 ,420618 | 9,993918 


9,993960 
9,99393 9 


9,993982 | 9,22438: | 


9,22F156 
3,225929 
9,226704 


10,775618 
19,7748 14 
10,77 407 1 
10,773300 


9,17. 3079 


9,231367 | 2,993897 


= —” —— _—_—— 


10,$21201 9,227471 


9222115, 9,993875 | 9,229240 | 
9,222561 9,993354 | 9,22 9007 
[9,223606 9,993832 | 9,129774 
94234349 | 94993811 9,230539 10,769g61 
9,225092 | 9.994789 9,231302 \ L0,768698 | 26} 
9,t 32065 | 10,7679; 5 Y 
9,232826 | 10,7651754 
9,273586 | 10,766414'! 15! 

9,234345 | 10;7656575 i 
9,235103 | 10,5643897 ' if 


— 


10,77z2529 


9,19 3908 | 9,995108 9178759 


| 95174744 | 9,995 089 | « 9, 179655 | 10,820345 
9,17 5578 | 9,995070] 9,180508 | 16,819492 
9,176411 | 9,995061 | 9,1S$t360 | 10,81 

9, 1772437 4 9,996032'| 9,182211 20817789) 
| 9,178072 | 9,995011 2 2y09h 6090p 


 ———_—_— 


9 ,178go0o | 9,994993 | 9,183907 | 10,816093 Pu; 
9,179726 | 9,994974 | 9,184752| 1ogbt 5248) [93226573 
9,18055t | 9,994975 | 9185597 10814403) | 9622731] 
9,181754 | 9,994935 } 9,186439 | 10, aries Soak 

45 { 9.182196 | 9, 9.994916} 9,187280 | 10,812920! I 223784 þ | 9,993 681 
46 9,183016 | 9.994996 | 9,188120 | 10,811880 9,239518 9,993660 
47 | 9.183834 | 9,994876 | 9,188957 | 10,811042} 9230288} } 9,993638 
48 | 9,184651 | 9.994857 9,189594 | 10;8$10206\ |2,232984 | 9,293616 
49 9.185466 | 9.99483 38 | 9,190629 | 10809370) 9321715} 9 993594 
5o | 9,186280 | 9 994818 | 9,191462 
[51 g9,187092 | 9,994798 
9,187903 9,994779 | 
F3 9,188712: | 9,9947 59 
54 | 9,189519 | 9,994739 
55 | 9,190J25 | 9$,994719 


56 | 9,191130 | 9,994699 
(7 | 9,191933 
58 | 9,192734} 


#9 | 9,193 934 (59069 
$60 4 9,19 22224520 { 9,99 20 
Sine 


10,771760 
10,77099} 
I0,770228 


; 9,993768 
9,993746 
9,993725 
9,993703 


OS OO — ——_ 


9,2353859 | lop84141 | 14 
9,236614 | 15767396 | 15 
9,237368 | 10,7627 | 12 
9,238125 | 10,561889 
9,238872 | to,y76r128 


—  - -—  ———_— _——Þ—— 
——__  — _—— OO ——_—— 


- — 
— - 


3,192294 : 10,807 706, 9,133172-; 9,993550 | 
9,193124 | 19806856; 19533 33399 ! 9,993518 
9,193953 | 10,806047| [92334625 | 9,993 506 
9,194790 | t6,805220, 95233 5349. 1.9,9934844 
9,195606 a6eg 92316073 0,993462 


94336795 | 
9,337 5is 
9,23898z5 
PIITELA 


= I 


9,239622 | 10,7608 ; 
9,249271 |} 10 17536291 
9,241118# {10 $7 $3882 1 
9,a41555 10970! | 
9,2443610 | 05757790 


10,7 4A6 46 
10 74498 
1O2SFTE6. 


| 
;of 
| 


i 


9 993440 | 9,243314 | 
 9,993418 |.2 244297 
9,993396 þ 9,244837 9 
9,993374 [9,246 $38 | 
frac + SO; 10, 


lo,80356 o 
10,$027 47) ; 


Carread| 
T 


9,196440 
9,197293 
9,1986574 
9,198994 
19,1997 14 


—_ 


3,239679 
94249388 
| 9,34rion 
| 3 2,3241814 
4 [224.06 
5 (4243337 
3848347 | 2995117 
9,144616 | 2 994135 
$,345363 | 2 994172 
2,346070 | 2,993142 
9 446775 | 2,999127 | 


* $1) | 9,247 478 | 9,993104 ; 99354374 
j* $2449: 8t 9,99gott | 9,255:00 
13 | $,34%8; | 9 943052 | 9255bay 
[9 


l 


1} 2,248 530 | 


950730 | 10,74937 
| 1251461 


$,252191 


——— 


6 
7 
8 
9 
© | 


9,287 688 
19338326 
9 285264 
(92389609 
194290236 


2898379 
y,-94504 
7 1592137 
9 $432763 
= 399 
9 


13492 
3465 

1295285 
95913 
1236539 


III IO 


10,745626 
10,744g00 
19,944176 
10743453 
190 ,7427231 


19742910 
10241390 
10,/74057 4 
19219854 
10 /23A7TJ7 


log 38442 
19,737708 


Hanmoyrcon Caortisne. 
: 7 _Eſpee 
ane | Crrgiv- Tanger, | Carrang ET; : Conſine | Tanger, ! Co 
9,246313 | 10,7.53681 gtToj9s | 9.9919 7 | 9.288652 341 
10,7 93943] 9428132! 9499193% | 9.289326 | 10,710674 | 5 
10,7 $33.06 P17 | ,a9ihg 9,289999 | 10,719991 | 54 
10,7 $147< [9232144 9.991973 | 9,290671 | 10,709329 | x 
to.7 50736] 9,253 199, | 9,991848 | 9,291342 | 10,708658 | 5 
| 20750092] [94233936 | 9,99 1823 ] 9.292013 | 10,797987 | 545 
9,234459 9,931799 | 9439363: | 10,707318 | x 
10,748539| 933524 | 94991774 | $,293359 | 19,7 .6550 | x 
199747 Bog] [9,35 £266 | 94991747 | 9,394917 | 154705993 | 5 
10,747080| 194336408 | 9,9917 14 | 9,224684 | 1 ,705216) 5 
194746352] [3387048 | 9.991699 | 949534 | 124794651 | x 
94831674 | 92,496013 | 19,7039837 | 4 
9,291549 | 9.286677 | 10,7033t3 
94497339 | 10,7902661 


9,991624 4 
3,991 £59 


9,991 574 


93991543 ; 9,399 322 
9991524 | 94299980 
9,991 488 |} 9,390638 
9,341473 | 9,391295 
9,43 1448 | 9,3019 51 ! 


9891432 | -3,393607 
9991377 , 9,303461 
92991372 | 9.303914 
32991346 | 94304567 | 
$,921331 , 9,395318 


9$,249583 | + 993036 | 9g 256547 
9.4 ous | 9,993013 | 9.257269 


9,498001 { 19,701999 
9 ,298662 | 10,701338 | 45 
19,7929676 | 
19,7929929 | 43 
10,69936:2 | oy 
[199698705 | 41 
104643049 | 4 


9,357 90 
9,258710 
9 $2-53429 
9$,2641.46 
9 260463 
9,4. 54453 | 9,992 8575 | g,hu6t x7h 
9.313144 | 9.992553 
9:35 $834 | 9 992829 | $,263001 
9,416533 | 9.992506 


$43 17211 [9 992764 1 
—— 


 #,AF0g90 | $,992290 
$,4$1677 | $.992967 
2.353373 | 9,992 944 
9 443067 | 9.992941 
9$,213761 | 9,992856 | 


10,697393 | 
19,636739 
10,696086 
19,6354 3 
10,694783 * 


— CO*——— - 
EE R 


TL CEC IE EDD 


S941 31 | 3 
t10,693451 
logfgal32 
Io,692184 


92297164 | 2981255 | 2805867 
9897788 | 9.891279 | 92306519 
9,295412 | 9991244 | 94327168 
9.599934 | 3991218 | g,z07816 


| 9,257 898 | 9,992759 | 9.265138 
(8,3 58553 | 9992736 | 9.265847 
$25 9368 | 9.982713 | 9,26655 75 
(9-3 #9951 |. 9,992690 | 9,367261 


| 119 $3 4 3. 992666 , 9.267967 


9 269775 
9,270778 
9,27 1479 


9,261 y94 
9,3262673 


9,9926i9 
9,993 596 
9,9925742 


| 94261314 | 9,992643 | 9,268671 { 10991319 


19,7 70625 
10 729923 
10,72922.1 


3238655 


——  - -  ————_——_—_—_—_ 


9,300276 , 9,991167 


2,300895 
zoifl4 


9,991133 j 


9,399463 


9991141 
$991115 
9,991090 


19,1537 


3,399103 
9,3077 54 
9 g1 90399 
$43 11042 


laSzyo821 
l9,*90246 
19,639691 
lo,6$8 258 


— 


1302749 | 9,991064 | 2g11635 4 


3,991038 
9$,9391012 
2,990986 
9,9903960 
7 .$90334 


9 992549 | 9.271479 | 10,7285521 


1302732 
; Lo,6$33 15 


| 19,687673 
19,67 32 
10686392 
10,*857 13 
la,68$yiry 


| 94312327 
9,31296$ 
9,313608 
9,314247 
| 9,314885 
9,9909 08 | 9,315533 | 
9,99 558: | 9,346159 | 
3,990855 | $,316795 
3,999327 | $,317439 
9,392 503 | 9,318$064 


2,393 364 
9$,30397% 
2 304583 
9,3Z05207 
9,z0581g 


12 panes we 
10,727124 
ne 


; $,992525 | g,272178 
9,992 F01 | 9,2752576 
9 992478 
9$,9942454 
$,792439 | f 


log 75941 
10 72503 


» $4 
S 


10,634477 
10,683841 
10,683205 
t0,682570 
to,681936 


y,306430 
3,397 041 
9,3976f0 
$393259 
9,3938867 


10,7 24742 
0.97% w Py, 
'073 2557 


9,9924096 | 9 275658 
9.992 332 þ 9,r746351 
9,992 363 \ $3,377 943 
9 270069 | 9,992335 | 9 277734 | 10722267) 
9470735 | 9 992311 | 9.278qu4 | lo 7EIF7E 


46 | 9271400 ; 9 992287 | g,u79rly | 10,720887 
47 | 956372067 | 9,992263 | 9,255801 | 10,750099) 
45 | 9272726 | 9,992239 | 9,:82488 | 10,7195FF2 
43 | 9,27 3388 | 10;718856 
fo | 9474049 logpi8142 


LO, FO77' 
lo,,16093' 
10,7 412 
10,7 14732 
10,7 140f3 
Lo,713376 
log7 i269 


« 9,318697 | 10,651 303 ; 
| 9,319330 | 10,*85670 
9,3 19961 | 190,680039 
9,3205932 | 10,57 9495 
| 9,331222 | 10,678778 | 


10,57$1 49 * 
lo,677 521 
lo,676394 
10,*76267 


19,67 $642 | Fo}, 


1,309474 | 24990777 
4,3419982 | 9,9907 $9 
4,3410655 | $,990724 
9,311282 |} 9,990697 
19,3148 | 49067 1 


I 


9,3144495 (9 45 | 9,321851 ; 
$31 3077 | F,vyocis , y,3:2472 
9,313698 } 9,990551 | 9,323 106 


9.314297/] 9,950555 | $,323733 
43149 9,996538 | 9,324358 


j 315495 - 2,95051 2 |,.9,334953 |; 175017 

$913 1595% 9,990485 | 2,445607 | 10,6743 +3 

131668949 y904553 } 9,346231 | 10,67 3769 

14317284 |} 2,29043 1 | 2,320053 | 19,673147 

993 17379 | 9,990404 | 9,327475 4 10,672 525 
$1ae 


T6 . | Tangeac gc Mi 


9,992166 + 9,192 544 * 
9,992 142 | 9,133125 | 
9,992118 | 9,287390y | 
9,993097 | 9,284588 | 
3,992069 | 9.284268 


9,991045 
9,992019 
9 2991996 | 
9991971 

9991947 | 
\ See - 


| 9,27 4708 | 
9,27 $367 
9,2760O2 5 
9,476681 


9$,477337 


— — - 


9,285946 
| 9, 286624 
9,287 zo1 
9,137 957 
9,1336523 


6 | 9,277991 
$7 | $,273685 
$ | 9,279297 


I 


272 


— o _— 


_ 


_—— 


-— Pegpee”_3 2. 


ll 


M7 Sme | Co-ſne me. Tang. | C-tang.) 


His We ON” Cor't _T 


T'3 


A 


«D414 


_ 
7 


0 
I 
2 
'Y 
4 
s 


$,990404 | 
94939377 


| 9,317859 
9,318473 
9,31 gots | 9,990351 
m—_ 9,990324 
9.320250 | 9,990297 
9,3z0340 | 9,990279 


93337475 
9,3 28095 WHEY 
94339334 | 10,670666 
9,329953 | 10,670047 
9,320570 | 103669430} | 


0 < aw 


T 
p 4 
I3 } 
I4 | 

5 | 


{7.% 
17 
is 
9 
TOS 


| 9,424366 | 9,9 99ro7 | 


—_— OO — _—_— 


9 ,990242 
9,999215 
9 990158 
9,323194 | 9,990161 | 
9,323780 | 9,990134 


——— ——— 


94321430 ' 
9,322019 
9,322607 


9 ,990079 
9,999952 
9,99902F 


9,324950, 
9,33 55 34 
| 9,326117 


OO —— 


9.331187 | 1d,65881} 
'9,331%0z | 20668197 
9,232418 | 10,667 582 


| 10672525 | 


9 ,334303J | 40666967 
9,33 364©t 10-6663 54] 


Cm—_y— ———_—_+—— oe ne 


lo 665129 
lo,66451 5 


99334871 
9,235482 


9,336097} 10,663 907 


9-326699 |'9,989997 


9,336702 , 10,632.98 


9,3372581 | 9,9539970 | 


9,327862 
9,328441 
9g. J29020 
9,329599 


9 959915 
1,989887 
3,9V9860 


21 
22 
z3 
24 
= 


2 6 


27 
28 


z9 


31 
32 
53 
34 
35 


9,332475 


3919 


9,989 832 | 
2.989804" 
9 ,989777 

3 939949 | 
9,959721 | 


9,339176 
9 ,339793 
94331328 
9.331993 


9298994 | 


| 


19,662 68g 
190,6H62081 
19,661473 
9.797913} | 19,66c8&7 
9 ,979739 \ 10H60261 


> OE niet A ons en. 


9333731001 
9,377 979 
9,4338527 


9,340344 | To,6Fg656 


Fo,F5gof 2 
9,341552'| r0,658445 
95342154 | 10657845 
9,342757 ! 1oz657245 


9 340948 


| 9989693 
9,989665 


9,333051 
9,333624 
9.734195 | 9.989637 
9,334766 9 ,989609 
1335337 | 9 989581 


9,343358 | rozF56642 
9,343958 | ro,656042 
9;344558 | 19,65 5342 
9,345157 | 10654847 
9,345755 } 10,654245 


9.325906 | 9989553 
9,336475 | 949895 x5 | 
94337043 | $,989597 
9 337610 | 9 9389469 

9438176 | 9 2989441 


þ 
9,323715 | 10,671285 j 
(9,353726 , 9;988636 ; * 9365090 


94332088 
9,3 $2635 
3 $3101 


9 ,356443 


5, 


9,938724 
9,988695 
94988666 


3354271 | 9.988607 | 9.365664 
,3 541ds | 9938578 | 9.366239 


9,363949 
COLES F 


| 


10639336 | 5 
10,633763 


Sine” 7 | CE: fine | | Tanger. Cetang. |" 
93363364 | 10,636636,} 


1n,63606c 
lo 35485 
10,6349%0 


9,3553558 
'9,3559g01 


9 357 524 


9,988 548 
Ig35r9 
9,988489 
9,98 8460 
9,9" 843 _ 


3366810 | 19633190 | 54 


9.367382 
9,36795 $ | 
9,368524 | | 


10,632618 
10632047 \5 
!0,637976 a 


9,3 69094 | 19 630998 | 


—— 


+ 


Us 


I 


' 


kd 


—_— ——_— 
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158 | 9,455108 | 9,980672 | 9,484434 | 10,515565) F 9,578238] 9,xto916 | 10,489084 
$9 | 9:465 x22 | 9,980635 | 9,484887 | ro; 9.978247 ] 9,511346 | 10,4834 
62 | 9465935 1,9,989596 | 9,485339 | 10,51, 99705 | 9,511976 | 19,4%8225 
| 7 Cofine | Sine | (onang. | rar. 


—— 
- - 


Hikoxicoh Corrrgte. 25g | 


—_— | ———_> _ Degee 39 
M !- Sine _ | | Sine! "C Ce fine | Tanga. | Co-tang. | 
a | 248995; 9 73zcs 9511776 $9,483224 92512642 | 9.975670 | 9536972 | 19463028 | 60 
1.1 9499371 | 9973165 | g,$12206 | 10487794) [95513009 | 9,97 566 | 9.537382 | 10,462618 | 55 
94907 59 | 9,97 8124 | g,112635 | 10,487 3654 192513375 | 997555; | 9,53779% 10,462208 58 
| 3 | 9481147 | 9.97 91113064 j 19,486934 [7+51374! | 9,975539 | 9,539202 | 19,451798 ; 57 
4 | 9,441534 | 9,97k04: 51513495 | 19, 94514107 | 9,97 5496 | 9,538610 | 10,461 239 j 
5 Amman Atm 9,513921 9] [92514372 [9 975452 2+53920 | 10,460380 | 5 
Fre { 9977919 | 9.514349 | 9237 $498 | 9.539429 | 10,460571 | 54 
49 91977918 | 94114777 9,97 $364 | 94539937 | 10,46016; | 53 


9,97 $277 | 9.540653 | 10,459347 | 51 
9,97 $233 | 9,541061 | 10,458939 


3,37 $3*1 | 9,540245 0,93 F3 


$3493466 | 9977835 | 9,515631 
9423851 | 9977794} 9,516057 
I " 9494236 { 9:977753 9,516454 
3 | 9494622 | 9,977711 | 9451691 
3 | 9,495005 | 9 977669 | 8347335 
4 hep ever 94977638# | 9,917761 
5 [9.495771 | 9,977 586 } 9,5 16185 


61 9 496154| 9.977544 [9.518649 ; Lo 431390 9,97 4969 | 9.543499 | 10,456501 | 44 
| 9,496537 9.977593 949234 943743X5 } 9,5 43905 10,45609 5 43 
9:496913 | 997746! | 919455 9,97 4850 | 9,544310 | 10,45 5699 | 42 
9,497391 | 9977419 |} 9,5ip852 op hea pr portk lo4ss23y | 41 


9,497 652 92977377 } 9520305 | 1 5,48369 3 974797 | 9,54511g | 10,454881 | 40 


aol 
7.1 
a saoz68 0 | 9,877877 | 9,11 $304 
9 
(F] 


| 9497 $199 | 9,541468 | 10,458532 | 49 
9437 5145 | 9541875 | log4581zs | 48 
997 5Lot | 9,542281 | 10,4577 19 | 47 
71 poren FRE | 19457313 | 46; 
3 297 $913 1 9,543094 ! 10,456906 | a5) 


A— — —— 
—————— ++ OC D— —————C— 


I | 9,495063 94977335 | 9,530735 19,419372] [22559271 | 9974747 | 9,545524 | 10,454476 i 39 
9,977393 | 9,531151 | 10,474 Pj +0631 | 94974703 | 9.545927 | 10,454072 38 
9.498814 } 9.977351 | 9,531973 | 10,438437] [92159999 | 9,974659 | 9,546331 | 10,453669 | 37 


9499304 | 9+4977309,| 9,$31995 | 1o,47fgo| [92531345 | 9.974614 | 9,546735 | 10,453265 | 36 
I, f31707 1, 9,974570 | 94547138 | 1045285: | 35 


| 92499 $84 9,977167 } 9,532417 |} 10,477 $836 [7 4 

MY CESae ni i. 7 
9,499963 ; 9977125 | 9,522838 | 10,477 1634 [92552065 | 9,974525 9547542 | 19:45 2459 34 
9,500343 | 9,97708;3 | 9,543259 | 19,476741) 192532423 | 9.974455 | 9.547943 | 12,452057 | 33 
9,500720 | $,977041 | 9,523679 | lo,q76330| [92552731 | 9,974436 | 92543345 to,451655 | 33 


9,501099 | 9977999 | 9,534tog | lorggoe! [9133135 | 9.97439! | 9548747 | 10451353 | 31 
9,591476 | 9,977946 | 9,524520 j 10,47 54Baj [95553495 | 9.944346 | 9.549149 | 10,450851 | 30 


———__———— 


-OO— ——————  — 


9J,jf23551 | 9,974302 92149550 | 19,450450 | 29 
9,524308 | 9,9742 55 | 9,54599851 } 10,450249 | 28 
1924564 | 94974212 | 9,550352 | 19,449648 | 27 
2534929 | 9.974167 | 9.55075: | 19,449248 } 26 
1F25275 | 94974122 | g,551152 | 10,448348 | 2s 


— — —— 


— _—— —w—_ Ro_,.— wo 


94501854 j 9,9769'4 | 9,524939 | 109,47 506 
#,592231 | 997687: | 9,525359 } 10,474641 
9502807 | 9,9763;0 | g,$25778 | 19,474323 
9,502934 | 9,976747 | g,yz6197 | SO0999) 
| 3,403360 | 9,97 6745 | g,526615 | 10,473385, 
A —— —— —_IÞ4 

94593735 | 9,97670%2 | 9,527033 | 19,472967| Þ5* 25630 94974977 | 9,551552 | 10,448448 | 24 
9,5924110 | 9,976660 ! 9527451 | 10,472549| 95525934 | 9,97403t | 9,551952 | 10,.4483:48 | 23 
9504485 | 9,976617 | $,527868 | 19,473133| [1536339 | 94973997 | 9Lf5235t | 19,447649 | 22 
9 | 9,504840 | 9,976174 | $52 8285 | lo a7ipis 9,526693 | 9.973947 | 9,552750 10,447 250 21, 
ao | $,505334 | 9$,97653z | 9,518502 | 10,47 1298] Þ 5537046 | $,973597 3.553149 10446851 | 


——  — D— ” — 
41 | 9,425608 | 9.976489 | 9,529115 | 10,470881 i #27400 | 94973352 | 9,553548 | 109446452 | 19 
porn 19,47a46 5] [955777 13 | 8 973%27 | 9553946 | 10,446054 | 18 


42 | 9,405981 | 3,976446 yt 
43 eg [ome $,529950 10,470049} Þ 15? 195 | 9497376! | 9.554344 | 10,1445656 | 17 


a4 | 9,506727 | 9,976361 | 9.530366 19469634, |» S23453 | 9.973716 | 9.554741 | 10,445259 | 16 
a5 | 9,507099 | 9976318 } 9,530761 leefparg! Fs ,$238r0 | 9 973671 9>555139 | 10,444861 'T; 


, 

9,507471 ; 9976275 | 9,53ligh | 10,465 304 7 1FE91GT | 94973625 | 9555536 ! 10,44446s | 14 

9.507843 | 94976332 | 9,$31611 | 10,463g89; 7 39513 | 9.973500 | 9,555 932 190,444068 ; 13 

3,508214 | 9,976135 | 9,533025 | 10.46797 x; 95559064 | 9,973535 | 93556329 | 19,443671 | 12 
9,539: 14 [9,973439 | 9.556725 | 10,443275 | 11 


9,508585 | 9.976146 j9 534436 | 19,467361/ 
9976103 { 9,532552 $0,467 147| | 9,53055 5 | 9:97 3443 1 9,557121 | 10,442879 | 10 


9,509326 | 9,976060 | g,533366 , 19,466734, 9.539915 | 3.973395 } 9,517 517 | 12,44245; ! 
9,509696 | 94976017 | 9.533679 | 10,466331 9YJ1265 | 9,273352 | g,517912 | 10,442088 
9.510065 | 9,97 5973 | 9.534093 | 199465908} 93131614 | 9,973307 | $45 55308 | 15,441693 
3,510434 | 9:97 $939 | 94534504 | 19,465495| 93531963 | 9,973261 | 9,$58702 | 10,441298 
3,5 lo8o3 | 9,97 $387 | 9,534916 to 465084 9,93 237z | 9,97 3215 | 9,559097 | 10,440903 


9,511171 | 9,97 $844 | 9,53 5325 

9,511549 | 9,975800| 9.535739 | 19464261, (9133909 | 9,973123 | 9.559885 | 10,440115 

g9,$11997 | 9:97 5757 | 9.636150 | 10.463549 , $,533377 | 9,973075 9,* 62279 | 10,439721 
9,513275 | 94975713 | 9536561 | 10463439, 31533794 | 9,973932 | 9,560673 | 10,439327 
9.512643 | 9,97 $670 | 9,536972 | 10.462028 9,94 74052 | $,972986 ; 9,561066 | 10,4339;4 


[ Cefn | Sins =| Covang. | Tangemt.| Coofie | Sine ' Co-rang. ; Tangent, | M 
——_ Lo” EO 
O03 


—— 
— TT 


—_——  ————  q___—__—_— 


— 


— — — — _ — — 


19:46467 2) 9.532661 | 9,973169 | 9,7 594591 | 10,440509 


— 


© 


- 


276 _ 


| 


H a RMONIC ono Cor LE'ST x. 


_Degree"2e 2G... 


$1ne 


| Co-fine- [Tanger | Co-rang. 


Sine 


9,534177 
9,5 84555 
94534932 | 


4554329 
z$5 545585 
1554997 


9,970152 
9 970107 
9,97 0055 


10,41 $922 60 
19,41544f5 


10,41 $069 | 58 


10,438934 
10,43 5541 
10,43814 


9,534052 | 1 9,972986 [gen] 
9,534399 | 9.972940 | 9,561459 
$34746 | 9,972894 | 9,56185t! 


| 


1 


© 
I 
2 
3 
4 
[7 


6 
7 
8 
z 
©) 


— 


i1 
Iz 
13 
14 
is 


F3509t | 


£ 
9, 
I, 
19» 


9 436129] 
| 9.536474 
g 536818 
9,537163 


9,537851 


9,53%537 
9.535890 | 


_— 


9,538194 | 


$35437 | 9.972801 
153 $782 1 9,973 755 9,563028 | 1 10,436972 


uo I EEE 


| 


| 9,972617 


9,972709 
9,97 3663 


9472570 


9537 197 | 9,972524 


_ ——_—_ ———_——— _— 


& 924118. 9,565373 


9,97 2431 
5.992384 


| | 9,97233v 
9.539222 | 94992291 | 


+ 


6! 
19 | 9,539997 


— 


9,539565 


| 
| 93542243 


54 poo ® 590 
9.54093 1 


| _— — 


26G | 


27 
28 


29 


9,541272 


94541953 


# 9,972056 


; 9,972011 
9,541612 | 9,97 1964 
i 9,97 1917 
9 542292 | 9 9718990 
9,542632 {9 971823 | 


9,97 2245 
9,972198 
9,972151 
9,972105 


: g9,569261 


9, 562636 


9,563419 
9,5638r1 
9.564202 


9,565763 
9,5661 F3 
9,566542 
9,566932 


9,5 67320 
9,567709 
9,568097 
9 160466! 
9 ,569373 


9 569648 
9,560035 
9,560422 


9,560809 |} 


9,972848 9,562244 | 10,4377 56 


10,437 364 


| 10,43658 
10,436189 


lo 435798 
10,43 5407 
10,43 501 


10,43K627) | 
10,434237 
10,433947} 9 


10,43 3497 
10,433069 


10,432679 
10,43 2291 
10,43190z 
10,431 514 


10,4311 


10,430351], 
10,42936 

10,429578 
10 429191 


9,542971 
9 543310 
9,543649 
9,543987 
9,544325 


9,971776 | 
9,97 1729 
9 971682 
9,971635 
9,9715 


94571195 
9,571581 


9,57235z 


9,572733 110,427262 


10,42$395 
10,428419 


10,427648 


9,544663 
94545000 
9,545338 
9,545674 


93971540 9573333 | 
9971493 | 945735097 
9,971446-\ 9,573992 
9,971398 | 9,574276 
9,546011 


9,971351 


9,546347 
9,5465683 
9,547019 


9,574669 


9,971303 | 9,57 5044 
94971256 | 9,57 5427 
9,97 1208 | 9,575810 


9,547 354 | 9.971161 


9,547685 | 


43 
44 
45 


Fo 


A6 | 
47 | 9,550026 


—— — — 


| 9, FTIOIO 


9,548024 
9,543358 
9,548693 
94549026 
I 549360 


9,97 1018S 
9,97 0970 
9 $937 0942 
9,970874 


i — —_ — 


997 LI12 9,576576 


9,576193 


10,426877 
10,426492 
10,426108 
10,42 5724 
19,42 5340 


10,424956 
10,424573 
10,424189 
10,42 38o7 
10,423424 


9.971065 ' 


9,576958 | 10,423041 


9,577 341 
9,577723 
9,578104 
9,578486 


10,422659 
10,422277 


10,4213896' 
; 1O,4215t4 


9,5496393 | 9,970826 

|; 97779 
93550399. | 94970731 
9,5 $0692 9,970633 
| 9, $51024 | 9,970634 


9 578867 
9,57 9248 
9,579628 
9,58000g 
3,580389 


9 970586 
9,970538 
3,97 2490 
9,97 2442 
9.9703 94 


9g, FFI355 
9,551687 
9 5<2018 
| 9» 52349 
9,552680 


— — —— —— 


9,970345 
9,9%70297 


by ie |» 
2 | 9979249 
p'- 


Y,55367 


9 ,5 $400" },97 90209 


9,554329 :9 9701532 | 


Sine 


(o-fome | 


9,580769 
9,551149 
9,581528 1 
9,531907 


” OPS _—_ O———— 


95341 77 


"— — 


I0,421133 
10,4207 52 
I10,420371 
10,419991 
10,419611 


10,419231 
I0,418851 
10,413472 
10,4180g2 
10,417713 


10,417335 


1555315 | 94970006 


94555543 
9,55 $971 


9,585 308 


19,4$14691 


| 9,969957 
| 9 969909 


9,556299 
9,5 56626 
9,556953 
9,557279 
955 $7606 


9,969811 


9,969713 


9,969665 


— —O CO C'S 


9,535686 
9,586062 


| 9,586515 


9,969762 | 9,587190 


| 9,587 566 
{ 9,597 944 


9,557932 
9,5 58258 
9 558583 
9,5 $3908 
$45593734 | 
| 


9 $595 58 
9,5 59883 
9,560247 
9,560531 


9560855 


| 


9969616 | 9,583316 | 
9959567 | 9,55869k | 10,411309 | 48 
9,969M5 | 9,539056 | 10,410934 | 47 
9969469 | 9,559440 | | 10,410560 


—— 


9 ,969860 | 9,5384479 


10 4r4314 | 56 


10,41 3939 


IO,4qrt35617 
10,413147 Va 
10,4t2$909 
10,412434 
10,4r2059 


0 
Fo 


9969419 9,589814 | 


9,969370 1 2,590188 


9,969324 
9,96927%4 
95969223 
9 969173 


9,590561 
9,99097 5 
9, 591308 
4 ,{ 31 C85 


10,430739] 561178 


$,561501 
9561824 
9,562146 
Ie 


94563796 9,968877 | 9,593914 


9,963114 
3 969075 
9,969025 


3,594054 
9,5924216 
4, 5927 98 


9,968976 | 9,5993170 


| 2,968926 | 6,49754t 


———_—_—_——— ee ee i eee en—_ 


q 2963114 9,968827 | 9,5 94285 
9,571967 | 10,428033] 22563433 | 2,968777 | 9,594656 
; 9,5637 54 | 9,968728 | 9,595037 

5 rnannat 9968678 | 9,595397 


'9 ,564396 
9,5647 16 


| [9,56 5036 


9,565356 


9,968628 
9,968528 
9,968478 
9,968428 


9,565675 
| 


9,565995 
9,5F6314 
9566632 


l0;416356 
lo,416578 
10,416200 


7 | 10,4r5v2x 


9,566951 


9,968378 
9,968328 
9,9682758 
9,968228 


9,567 269 


9,968178 


9,567 904 
9,568222 
9,568539 
9,563855 


9 569172 
9,569483 
9,570120 
9,570435 


9,595768 
9,596138 
9,596508 
9,596878 
9,597247 


3,497955 
9,5983 54 
9,598722 
' 3,599091 


9,963128 | 9,599459 


9,968278 
9,968027 


9,967674 


9,599827 
9,6001 94 
9,600562 
9 600929 


OO — 


9,597616, 


09 411684 49 


way 


{ 10,4705 4 


"> __ 


1 0,409438 | 


10,406086 |, 34 
10905715 ) 33 
10,4043J44 | 324 
19,4095073 | 31 
10,40460z | 30 


29] 
28 
27 


| 10 ,404232 | 
10,403862 
10,403457z 
10,40J123z | 26 
10,402753 | 25 


10,402384 | 24 
I 0,40201 5 23 
10,401646 | 22 


10,401277 
I 0,400909 


21 
20 


I0,409541 
I 5,49001 
10,299806 
10,399435 


' 9,601296 
9,601662 
9,602029 
9,602395 
| 9,602761 


| 


['s 
I 


| 10, 399071 | r5l 


10,398704 |; 


lo,;98t 39 
lo,399 971 
I0 , 197605 


10,397229 | 


3.570751: 
9,571065 
9,571380 
9,571695 
9 ,571009 


9,572322 | 

9,572636 | 
9,5472949 
93573363 | 


33473575 | 6 967166 | 9,*06409 | 


| (o-rang. | Tangent Crone | 


Legree. 69. 


9 ,967623 


9,967573 


9,967F22 
9,967471 
9,967 4210 


| 9,603127 
9,603 493 
9603558 
9 604223 
9,604588 


LED 


9,95 {379 
9,96731y 
| 9,967268 
9907317 | 


_ Sine { (rang. | Tangent | Nl 


9 604953 
9625317 


| 


$,606046 


| 


14Y 
3) 


l0,396%73 , 


10,396507 


10,3961 42 [ 


19,295777 
I0,295413 


| $ 


10,3 95247 
10,394683 


| #,SaFoue | 109 +394731% 


{10 397954 


Degree-62. 


« 10,393590 


SI - © 4. 4 


7 


Haxzwonridow Corregsres 27 


Degree” 22- Degrees —©& 
M | Sine - | Co-fine: | Tanger. | Ce-tang.| vine ; Corfine | Tanger. | Corang. | 
" an nw "Rm SG een 
|9-592878 
9592175 | 9.963972 | 9,628207 | 15,37t53 
' T7 | £9 
91192473 | 99639194 9,638554 | 10,371446 | 57 
1992770 | 92963865 | 9.528905 \ 19,3Ftog7 | 5. 
5993067 | 9,963811 | 9,629255 | 10,570744 | 56 
9 3993363 | 9.963757 | 9,629606 | 16 370394 | 55 


IIS 
| 9963707 | 9,629956 | 10,7750 44 ol 
9.963650 | 9,630306 | 19,769634 = 
9963596 \ 9,630655 f 10,3693 44 | 52 
94963542 | 9,63To0F | 10,7689gy | 5x 
9,963483 | 9,631354 | 10,369645 | 50] 


=g _ 


10,393190 9,964026 | 96259852] 10 552148 | &0 
10,793 327 


10,392863 
19,2 92500 
10,3921T37 


19,391774 


9,967166 | 9 606409 
g,967t15 | 9,606777 
9 967064 | g,607136 
9,9670rs | 9,607 500 
9;966g6r | 9607562 
9,9669r9 | 9,603125 


9,966859 | 9,608538 ! 
9 ,966807 | g,6c3950 
9.966756 \ 9,609312 
9,966705 g,609574 
9,966653 


9966602 } 9,610397 | 
9.966550 | g,610758 | 
9,966499 | 9,611119 
9 966447 | 9,611 450 

9, 966395 | 9,611841 


"wy 9, 545 | 9 966344 | 9,612201 
7 | j 78857 | 9.966292 | 9,612 561 
14 | 9479161 | 9,966: 40 | 9,612927 | 10,387078 
19 | 9,5799469 | g,966188 | g,613281 | 10,386715 
20 | 9,579777 | 9,966136 | g,613641 | 10,386359/ 


| 9,58cof4 


9,530392 
9, 580698 
9,581nog 


CILLISLES 


9,5735795 
9,573846s 

3,57 4200 
9,574512 
9 5745324 
9,57 FL3F 


9 ,593659 
345939595 
9 ,1594251 
9,594547 
PIP 


10,391412 
10,3 91050 
19,3 90688 
19,39032 

* 10,389964 


9,57 5447 
9,575758 
9,576068 
9 476379 
9,57 6689 
95976999 
-9,577309 
| 99577648 
9,477 927 
; 9578236 


—— — A 


_- _ ——— 


2.96 
19,7679 47 48, 


9,963433 | 9631704 |} 10,769 
9,963379 | 9,632053 
9.963325 | 9,672401 10 767598 47 
9,963271 | 9 632750 | 10,3852 5 as! 
9,963217 | 9,633098 | lo,7T&690t | 4c 


— CO 


9+599137 
915995432 
9.595727 
g $602 1 
z596315 


596619 
596903 
z1971 96 
3597490 
»597753 


19,389603 | 
10,3892 41) 
10, 788380 
10,388520 
10 39955 


_ —— —  —— 


' 9,9631C2 , 9477447 | 
9,963108 | 9,6777 95 

99639754 | 9,674147 10,365857 | 42 

| 9.962999 | 9,634490 } 10,365510 | 41 
9,962945 | 9 674838 | 17,365162 | 45: 
9.962392.| 9,635185 | t53ASr5 ; 15 
19,962836 | 9,635530 | 10,7644%48 | 9) 
9.962781 | 9 675879 | 10,264t2r | 

19,962726-þ9,636226 þ to,2672554 | ; 
19 ,962672 | g,63655t | 10,361429 [35 


10,3877 99] 


10,766FFy7 | 44 
10,787 433 


19,366295 | 43 


PN mw Md 


219807 5 
'9,598365 
9, 593660 
9199952 
9,199244 


zl 
32 
SJ 
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Degree 28. m—— 

M!- Sine - | Co-fine: | Tanget. | Corang. Co-fine | Tang. | Cotang. V _ 
97 15,349935 i 9.725674 10,274326/ lo, 5571 9,941819 | 99743752 | 19,2 60 
1 | g,671847 | 9,9455868 | 9,725979 | 10,274021 | #35799 | 94941749 | 9,744050 | 10,255950 |:59! 
+ | 9.672084, 9,945f00 | 9,726184 | 10,27 3914] [9686027 | 9,941679 | 9,744348 | 10,255652 A 

3 | 9872321 9.949733 | 9,726588 |, 10,273412] $6254 | 9,941609 | 9,744645 | 10,255355 
| 4 | 96752558 | 9,945066 | 9 726892 | 124273107} [9 636452| 9,941539 | $,744943 | 10255057 7 
| 5 | 9672795 9945598 | 5 727197 10,172803] 9636709 | 9.941468 | 9,745240 | 10,254760 {5 5 
} 
6 | 9673632 | 9 945531 | 9,737501 | 10,272499] P>686936 | 9,941398 | 9,745538 | 10,25446; | 54] 
9 | 9,653268 | 9.945463 | 9,727305 | 10,272195] Þ 637163 | 9.941328 | 9,745835 | 09254165 | 53 
$ | 9,673for | 9,949396 | g,728109 | 10,271891] 9+687389 | 9,941257 | 9,746132 10,253868 |.52 | 
9 | 9.653741 | 9,949328 | g,7284tz | 10,271 587 687616 | 9,941187 | gpa6449 | 10,253571 | 51 
d | 9453977 | 9,94528t | 9,728716 | 10,271 284] 637842 | 3,941116 | 9,746726 | 10,253274 |50 
t | 9$,674213 } 9949793 9;729020 | 10,270980/ 9,688069 | 9,941046 9,747023 | 16,252977 | 49 
» | 9.674448 9,945125 | 9,929323 | 10,270677} [96332 95 | 9.940975 | 9,747319 | 10,252680 48 | 
; | 9.674684 | 9,945088 | 9,729616 | 10,270374] [9:588523 | 9,940905 | 9,949616 | 10,252384 | 47 
4 4-48 4 9,944990 | 9,729929 | 10,27007 9.638747 | 9,940834 | 9,747912 10,252087 |46 
$ | 9 675154 | 9.944932 | 9.730433 | 10,269767 9688972 | 9,940753 | 9.74209 | 10,251791 | 45 
gr—= 9.944954 | 9,730535 | 10,269464 94940633 | 9,743505 | 10,251495) 44 
19 | 9,674613 | 9,944786 | 9,7 30838 | 10,269 162 9 ,940622"} 9748851 | 10,251199 41 
18 | 9,67 5859 | 9,944718 | 9,731141 | 16 r10,250902 | 43 
19 | 9876094 | 9,944650 | 9,731443 10,2506c9 | 41 
20 | 9676328 9,944552 z {99731746 997 49689 | 10,250311 311 | 40 
v1 { 9676563 | 9944514 | 9,732048 9940333 | 97949985 | 10,2 50015 | 39 39 
22 287796 99944446 | 9,732 351 9 940367 | 9,7 50381 | 10,2499 19 | 38 
v3 | 9675030 | 99944377 | 94732653 9,940196 | 9,750576 | 10,249424 | 37 
24 | $;577364 | 9944309 | 9732955 94940125 | 9,750872 | 10,249128 | 36 
v5 | 9697497 1 994424 | 99733257 94940053 | 9,7 $1167 | 10,248833 [35 
—_ 9 679737 þ 9,944173 9733558 9 939982 \ 9,751.46: | 10,2485;8 of 
27 | $;677964 | 9,944104 | 9733560 99939911 | 917 527571 10,2482 43 | 33 
28 | 9,678197 | 9.944016 | 9,734162 9.939840 | 95752052 | 10,247948 | 32 
29 | 9,673430 | 9.943967 | 9,734463 9939768 | 9375 2347 | 10,247653 | 31 
Zo 3 678667 9.943898 9.734764 9 1 91939097 9,7 52642 | 10,2473 58 139 
q1 | 9 673%95 9943935 9,7 35666 g692562 | 9 9.939625 | 94792937 | 10,247063 | 29 
32 | 9.679128 | g,943761 | 9,73 5362 92785 | 95939554 | 9753231 | 10,446769 | 28 
33 | 9670360 | 9,943692 | g,735668 H$93008 \ 9 9394%2 | g,753526 | 10,246474 | 27 
34 | 9679592 | 9,943624 | 9:7 35968 | 10,26403!1 $93231 | 9$,939410 | 95753920 4 10,246150 | 26 
35 | 9 679824 ! 9,943555 | 9g736uE9 | 10263731 $$93453 1 95939339 { 95754115 | 10,245885 | 25 
36 So | 9.943486 | 9.73697 9.736570 } 16 1263436 3676 | 9,939267 | 947544909 | 104245591 | 34 
37 | 9.650288 | 9 943417 | $,736870 | 10263130 $93858) 9.939195 | 9,7 54793 | 104245397 | v3) 
33 | g,680519 | 9,943248 | 9,737171 | 10,26:819] 194594120 | 94939123 | 9,7 54997 | 10,245003 | 2x 
by 9,680750 | 9,943279 | 9,7 37471 | 10,262515 $94342 | 94929051 | 9755291 | 10,244709 | a1 
9 68098: | 9,943210 19,737771 r,162229 4694564 | 9938980 | 949755 584 | 10,244415 | -_ 
4t | 9,681213 | 9.943141 97738078, 10,261929 $$94736 ; 5 938908 | 9,75 5878 | 10,2442 | 19 
#3 | 9,8r543 9 943973 | 997 16,261629| [9695007 | 9,938835 | 9.756172 | 10,243828 | 18 
43 | 9 681694 | 9,943088 $4254 10,2613 19] [9:695229 | 93938763 | 9,7 56465 | 10-24g958 I7 
p 981904 } 9,942973 \| 9.739971 | 1o,26r0k9] [94699450 1} 9,938691 | 9.956759 ) 10,24324k | 16 
« 9ef8ur35 | g 942864 $,739271 | 10,260729| [9695671 | 9,948619 | 2,757052 | 10,242948 [is 
46 | 9632365 | 9,942795 | 9,739570] 10,260430\ [91695892 | 9,938547 | 9,757345 | 19,242655 | 14 
47 | 962595 | 9,947 725 | 95739870 | 16,260r30/ [95696113 } 9,935475 | 2 757638 | 19,24436: | 13 
48 9,692bt5 | 9,942656 | 9,740169 | ro,2 59831 9,696334 | 9,938402 | 9 757931 | 10,242069 | 12 
49 | 9 683055 | 9,942 58; | 9,740468 | r0,259532] 955965 $4 | 9,938330 | 9.758224 | 10,241776 | 34 
50 | 9,683 1:34 9942517 19.94 9.949767 | 10,2592 33) 1969677 4 dookory baoecture 10,241483 | 10 
Fi | 9,583514 2942448 | 9,74 9,741066 | 10,15893 4 , 9,938185 | 9,758819 | 10,a41190} 4 
52 | 9,683743 | 9,942378 | 9,747365 10,253635 9,933112 | 9,75910% | 10,240898} v 
53 | 9,583972 | 9,942308 | 9,747 664 | 10,25833 9,938040 |.9,759395 | 10,240605 | '7 
#4 | 9,654101 | 9,942239 | 9,74196: | 10,2 9,939 967 | 9,759657 | 10,240313 | 6 
5 | 9,6534430 | 9,942169 , 9$,742261 199257739 9,937 95 | 9,759979 | 10,44022T | F 
56 | 9684658 | 9.942099 | 9742559 | 10,2 55441 9 937822 | p,760271 | 10239928 | 4 
F7 | 9,684867 | 9,942029 | g,742555 |, 9937749 | 9,760564 | 10,439436 | 3 
F8 | g9,685115 | 9,9410759 | g,743756 9,7608561\ 10239144 | 2 
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o | g,698970 | 9,937531 | $7961439 | 10zz3856r | 19,7 11839 | 9,933066 | 5 »18774 | 25723 ' 6: 
t 9.649189 | 94937448 | 9,761731 | 16,238269} 19712043 | 9.932999 ; 9,7799669 | 104225949 | 54 
2 1 9,69940%, | 94937355 | 9,763023 | 12,237977 META JY 94932914 | 3.779346 | 10,220654 | 5: 
; | 9,699 6:6 | 9,937313 ; 9.762314 | 19,239686]| [93712469 | 9,932538 | 9,750632 | 19.220563 | 5. 
4 | 9.699844 | 94937238 93752606 | 19,337 394| 3,71267 2 | 9293761 | 94779915 | 10,2208: | gf 
, 9 20006? | 9993 7165 | 9765597 | [04237103] bl ena; | | 9 "5 | 93796707} | 10,:19996 | v5) 
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! 6 | 9,700200 | 9,937092 | 9g763155 | 10,236512 9,713098 9,932609 | 9,780485 ! 1 tgfit | eg 
r | 9,700498 | 9,937019 | 9,753479 | logz36521} 9,713308 <ripbdd 790775 } to thgzzy | 53 
| 8 1 9,700716 | 9,936945 | 99763779 | 10,23 ul 937 13517 1 9 932457 | 9.78106 219945 ['@5 
+, 9 700932 | 9,935872 | 9976461 1C,235939| 95713726 | 9,93 2380 | 9,761 346 > $1674 | 51 
pop 9,7orugr ' 9 926799 | 94764357 ; 109235646) I 713935 ] 94932394 ; 9,761631 | lo 2i3363 6-1 
% Rr ——— = — — — o —— ——— " — m—————__ _ * -_- _—_ ts Re "IM -# 
pur : 9,701568 | 9,936725 | 34754643 | 19,3353 574, 3.714144 | 9,932227 | 9 781916 | 10 218902 | 49! 
uzff 9,701985 | 9,95 '652 | 9470 4935; 0,23 $067 37 > 4352 | 1,9321F1}] 9. 78220 1 217599 | 48| 
[+3 1 9,701522 | 9,936575 | 9,765224 | 10,234776| 9,714561 ; 9 932074 } 9 782486 | 10,219514 | 47 
14 * 4,702019 | 9,936595 | 9765514 | 19,2344386; 19,714769 | 9,93199 1,782771 |, 10,*15229 ' 46 
MS | 9.,702336 | 9,93 6431 9,765505 10 244195 937 14977 g,931921 },7 © JOF6 | [0,2 16944 [a5 
0 oa — * 0 —— | — —  ——— —_ a—_—_——_— — — G4 
jk 161 9,702452 | 9, 336357 | | $,766035 | 104333905] 94715156 | 9,931345 | 9p83547 ! ——O 44 
'7 9,702669 | 3,936234 | | 93766385 | 10,233615; F371 5394 9.93176 ,703626 | 10,216; 374 | 43 
Ms | ggo2835 | 9,936217 | 9,766675 | | 10,23332F}| , 971 5606 | 9,931691 | 3,593909 | 1 216690 | 42 
19 | 9703101 | 4,936136 | 9 ,766g65 | 10,33303F] 9371530s | 9,921 614 733!95 | 10,214 $55 | 41! 
20 | 95793317 | 9,93606% | y,767255 | 10,333745, 9716017 | [9931537 | 9 794479 |-10,215520 | aol 
— ———— ———— ——_—_ "Mis A ———— 
{21 | 95703433 | 9,93 5938 | 9767545 | 19.232455} [937 *6524 1 2,937 460 | 9,784764 | 19 2152 26 39 
(22 | 9,793743 9,93 59 U4 | 9.762234 19,4331647 9,71643! | 93931383 | $,755048 | 10,21 4952 | 22 
23 | 9,7303964 | 9935840 | 9,768124 | 10,234376, [9,715:;9 | 9.931706 | 9,735332 | 1n,z1 4668 | bo 
24 9,704179 | 9:93 $766 9:768413 | 10,231 537 g7 57 6346 [9,331225 | 93755616 [2 43384 | 36 
2 9,704395 9993 $692 9,76" 703 &s 10 333297 - LES OQ931TF2R 735920 | 10,11 4599 'T 
26 | 9,704610 | 9,93 F618 —_— 40,2 31298 $:257349 | 9:93! 4 3,786134 | rc Vt 14 
27 | 9.504825 | 9 935543 | 976925: \10,230719; [2,7 17466 | 92939 ; 9736468 | 104213532 | 33 
28 | $37505049 | 9,93 5469 (9 769579 |-19,AJ043% |: 717 75 19930920 | 9 706752 | 10,213248 | 32 
29 } 9,705254 | 3 2IFII5 9,7695353 | 19,240141, '; 719359 | 9,9390843 p< — #7036 | 10,212964 | _ 
zo | 93905 469 | 9,935320 | 9177 214% | 10,229553 9,7189 35 [ 94930766 | 9787319 ! 10,212681 | 30 
31 | 93705653 | 9,935246 | 9,779437 | 1o;229567 997182 JI | 9,930698 | 9,787603 | 10,312397 29| 
32 | 3,705897 ; 9 935171 | 9.776726 | I0,239274 947 18497 | 9,930&I1|9 787886 | 10 212114 | 28) 
33 | 9,706t12 | 9,935097 | 9,77 ivly | Ilo,aad5gss 9g7 15703 | 9,930533 9,7v83170 lo,211$3c ” 
34 | 9.906326 | 9;935022 | 9,771303 | 10,2238697 (9,718909 | 92930456 | 9.783452 ! ro 2I1547 26] 
75 l 5 706539 | 9, 1934945 | 9,771992 | 10,228408 <0 coed 9,930378 [9 783736 | 10,211264 | 257 
——_— - - O—__ I — 
>6 | 9,706753! —_— ' 9,77 1580 | To,228120 19,7 19320 | axh<id _4 | I,76g019 | logz3t0g8r | mn 
2] 9 106967 | ) 934798 | 9,772168 | 10,227832) [9471952 5 | 94930223 | 9,789302 [-10 210698 | 23 
128 | 9,707180 | 9.934723 | 9,772456 | 10,327543 19,7 19736 04S 9,7909\85 | lo,zrogts | +2) 
29 | 9, 707393 [9 1934549 | 9,7752745 | lo 227255 93719935 | | 9 930067 | 9759 63 | 10,2TOrq2 | 47 
l4o | 9,707606 | 9.934574 | $,773033 10,2369 67, Pages 9,929989 | 9739151 | 10,209849 294 
5 el 5 EORDS Lefhcins oa — — a——_— 
141 * 9gg0o7 19 ' 9.934499 {! i 9,773321 | r0,226679 (9,720345 9.929911 | 9 730433 | 229566 1 10 
42 | 9,708022 | 9,934424 | 9,7736508 | 10,226791; (9,7290549 | $:929333 | 9,999716 | 10,209284 | 12 
'47 | 4703245 | 9,93 4349 | 9,773896 | 19,2:6104 (93,7207 54 | 24979755 | $,790999 | 15,109001 | is! 
44 | 9,708457 19,934274 | 9,774154 | ro,z25816, [9,729958 | 9,929677 | 9,790251 10,0997; Y (4 
145 | 97086750 { 9,934199 | 9 774471 | TO,L2FF29 FY721162 9,959599 9791563 | 10,2 8436 | x5 
| rr mr ttt | — — tg. 
144 | 94708002 ' 9,934123 | 9,774759 | 10,2252 41 19 721366] 9.929521 37 90546 1; IOoacotes1q | t4| 
17 | 9709094 | 9,934045 | 9,77 FO 246 1 0,2 249 {4 91741 $79.4. 9392 93442 ['9 792128 | 10, 23785 1 | 12] 
48 | 9769306 | 9.933973 | 93775333 | 19,224666, j9,73 1274.4. 9,92 3364 | 94792410 | 10,207592 | 12 
149 2.909515 | 9,933997 | 9$,775621 | 10, £24779, 337 51975;) 234008 | 93792692 | 1 pal ear & Te 
150} 93709730 | 9,932822 | 9,775938.} 10,224092 {9 37 22481 | 9,9292 | 947 92974 | 1 297924 | IC 
CN on — _— - - ——————— wi 
iT $,909941 ; 9,933747 ; 94776195 | 10,2238os, |3,722355 ——— },793256: 296744) 9 
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$41 9plog7s | 9,933529 | 99777055 | l0y222945, [a7 f2994 1 3y1255 52410 1 0499s] S 
Fl 9,910956  $933444 | 9 777342 | 10,2226 58 PT 2gn97 8.925514 794393} , 1GC,gOrt6t os | 
56 | 9,71logg7 , 9.9} 3369 | | 9 777623] t© 223372, 9,723490 | 9,9287; » 794664 | 2,255336 | qt 
(7 1 9711208 | 1933293 | 9777915 10,222085 9,72 36 z | 9 928657 1,7 94945 | 10,205054 j- 3 
$8| 9 711478 | 9, 133217 | 9,773201 | 10,2217 99 723505 | 9, 2357" 735327 | 10,:G477; | 2] 
} | gS116:9 | 9,9331 41 | 9,7 78487 | toazL5 19, [357 $4977 | 9497 2 3499 | 9,7 95508 | 19,104492 = 
CO i 9 711929 9,933066 +9 778774 19,2231 226 9.724310 3,92 3420 ' 94793 S3S I0 2 - 24211 ' 61] 
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[ 10,059 762 


F5 | 


10,059J07 
1 4,05 9052 
12,0587 97 
l0,058542 
Il0,053287 


9,941963 
9494222] 
9,942475 

942733 
9 ,942.983 


—- C—— 


9,943143 | 


9,9 43495 
9 343752 
9,944007 


*9,944262 , 


9,9 4477 | 
9,945026 
9 ,945281 
I 945535 | 


9,945790 | 
9,946045 


$,$21122 | 9,874568 | 9,9465 54 
98212164 | 9,874456 | 9,946808 


— 


9,947063 
3,947317 
9,947 57% 
9,947 26 
9,94S081 


— 


9.812 t20 | 9,87 3584 


9 8:2262 
9,822 4254 
9,822546 
9,822 638 


9,373672 
9,873560 
9,87 3447 
9873335 | 


9,3:2830 
9,822972 
9823114 
9823255 
9823397 


9.853223 | 
9,873110 
9,872999 
9,%7: 885 \ 


' 9,87% 2772 


9,948335 
9,948 599 
9,9455 44 
9,949099 


9 ,949353 


9,949607 
9,949862 
9,950116 
its 950370 

9,959625, 


—  —— —— 


| lo,05803 2 
10,057777 
LO,057522 


\ 10,057012 


—— 


10,057267 | 46 


4; 
53} 


F1 
59 


49 
47 


45 


l0,056502 


19,05522 

10,0 54974 
10,054719 
10,054464 


10,053955 
10,053701 
10,05 3446 
I0,053192 


10,952937 
19,052682 
10,052428 
[9,052173 


10,051664 
10,051410 
10,0FI156 
[0,05-901 
19,050647 


10,056757 | 44 
43 
l0,056248 | 42 
10,055993 1 41 
lO,o55738 | 40 


_— — — 


TE 4944517 


OOO O— 


lo,055483 JJ 


————=M 


10,054210 } 3 


[0,051919 


z$ 


37 
36 
$5 


10,050393 
Lo,o50138 
10,049854 
10,9049630 
+ 125949375 


9823538 
9 823650 
9,823821 
9 823962 
9,824104 


9.872659 
9,852546 
9,872434 
9,872321 | 
9,87 2208 


9,959879 
9,951133 
9,951383 
9,5 51642 
9,951896 


10,043867 
10,049612 
10,048358 
10,0481c4 


9 $24245 
9,8243v6 
9824527 
9,B246C7 
9,824808 


9,85 2094 
9,871981 
9,87 1868 
9 871755 
9,851641 


9,952150 
9,952424 
9 952659 
9,952913 


1 9 953167 


k 
w 
Xx 
hy 
E 
S 


9,371528 
971414 ! 
9,851 Jo1 
9871197 | 


! ah 


"LJ 
i 


—  —  —— 


10,046579 | 


9,953421 
9,953675 
9,953923 
9,95418;3 


19,954437 


Sine 1 { o-t4nt. | -| Tangent | M 


10,049121 ; 1 


10,047575 
I 0,947 341 
10,0479*7 


19,047850 * 


190,046325 
111,04607 1 
10,045519 
190,045 55+ 


95 - © 44s 4 a Aw 


_ 


 Harwonicon Copglesre. 
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Degree 42 


TAOLSLL9 
g9,$25651 
3.825791 | 
got SIS1 


M! Sine | Co-fone. | Tanger. | Cortang- 


— CIS Ou — 


9371073 | 9,954437 
9,%70960 | 9,954691 
9,570846 | 9954945 | 
,v5na| 


9,$7061 5 
9,870504 


9,9 55453 
9955797 


6 | 9,526JF1l 
7 | 9826491 
$ | 9.826631 

| 9,826770 


9,95 5961 
9,956215 
9 ,956469 
9,9 $6723 


9,%7 2399 
9,870275 
9,870161 
9,570047 


10 | 9,326910 
Gaſt, BPR 
. 9,82 7049 
9,$27159 
9,3$27325 
g $27467 
| 3,$27606 


| 9,5927945 

9,327334 | 
9,823023 | 
9,328162 | 
; 9 ,$28301 | 


PO NE 


. 


12 9,%25578 | 
| 9822716 | 
g,825*55 


24 
25 


26 | 9829131, 
27 | 9,829269 
28 | 9,8429407 
[29 | 9,829545 
$0 | 9,829683 


' 9,869318 | 9,957231 


Ce OOO 


9,825993 | 9,868229 | 9,95:7%4 


9 869933 ! 94956977 


10,045562 


10,044 546 
10,044292 


10,044933 
10,0437 54 
10,043531 
10,043276 
10,043923! 


9,95 7455 
9,957739 
9,9 $7993 
a,9582 46 


——————_—— 


9,369704 


10,043763| 
10,042Fl5 
10,042261 
19,042007 
109,9041753 


9.869245 | 9,9558500 
9,*69130 | 9,9597 54 
},I69C1F | 9,97 g0cs 
9365902 | 9,959262 
9363755 | g 959515 


HA —— — 


21 ! 9,8:5439 | 9,868670 | 9.959769 | 10,240231 


3868555 | g,960023 
9,865439 | 9,960277 
9,568324 | 9.962539 


- ——O——  — — 


9,961038 
9,961291 


9.063093 
9.867975 
9 867362 
9367747 
9,367631 


AA — ut ll Oe OO} 


AD ODDLY om ow 


10,941500 
10,041246 
10,9 409932 
10,949738 
10,04c48 5 


— _  ——_—— 


19,034977 
10,039733 
10,039469 
10,039216 


10,933962 
10,03 $628 
10,238451 
19,038301 
10,937947 


31! 9,829821 
32 | 9,829959 
33 | 9,#3c096 
34 | 9,$30234 
35 | 9,830372 


36 | 9,530509 
T7 | 9,830646 
33 | 9,830734 
39 | 9.330921 
40 | 9831058 


9831155 | 
9,331332 
9,831469 
9.831606 
9.431742 


41. 
42 
43 
44 
45 


9,331879 
9,532015 
9832152 
9,832288 
9,532425 


FO | 


Fl 


9,332561 
F2 


9,%32697 
53 | 9.83283? 
44 | 9,332963 


———_—_—— WR 


- = m—__——— CO ys” ——_—__ un Ore EY oe ee ee es 


55 1 9,533108 
66! 3,333241 1) 


$7 | 94833776 


———— 


9.867515 | 9,9623 

9 867399 | 9,962 560 
9867283 | 9,962813 
9.367167 | 9,963067 
9,867051 | 9,963320 | 


9 4963574 
9496337 
9,964081 
9,964335 
9,964588 


9,964342 
9,96 5095 
93965348 
9,96 5602 
9,965855 


9,5866935 
9866319 
9,866703 
g9,38665$6 
9,366470 
9 3366353 | 
9,866237 
9,866120 
9 66004 
g9,865837 


9,9661og | 
9,963362 
9 966869 


| 9.967122 


9,865770 
9 365653 
9,865536 
9865419 
9,865302 


| 10,037694 


I0,035158 


10,034652 
10,034398 
lo 1234144) 


10,9037440 
109037187, 
10,036933! 
10,036689 


10,036426 
10,030173 
10,03 5219 
10,03 5665 
10,03 F412 


10,034907 


10033891 
10,03363$ 
10,033384; 
10,033131' 


19,032378. 19340459 | 


9,865185 | 92967376 | 
9 865068 | 9.967629 
9364959 | g 967883 


9864333 | 9,968136 


ooo uO—mQO 


9,%64598 | 9,963643/] 
3,564430 | g ,9688g6 


| 
19,032634; 
10,032371| 
10 032117 
10,031864 


9864716 | 9,963389 | 10,031611} 


UC ER ——— 


' 
[9,03L357) 


19,93 1104 


De 


9833783 
923833919 
94834054 


p 


93834324 


$34189 ; 


9,354127 
9,$64010 
z 363992 
9,863774 
9.863656 


z $34460 9,563537 | 9,970922 | 


| 

9,834595 | 
3 834730 
9834865 
9,834999 


P3351 34 


9863419 
3 ,563301 
9,86318z 
9,*63064 
9,362946 


4? 


9,3696 56 10,0303 44 


9969909 | 19,030091 


949716: | 10,029838 
10,0295 84 


9$,970416 
9 970669 


$02,929331 
10,029c78 


9,971175 | 10,028827 
9,97 1428 | 10,628571 
94971632 | 10 028318 
9,971935 | 10,028265 


| 9,972188 | 10,027812 | 


9335269 
9,335503 
9 835538 
9,83 5672 


| 
| 
9,83 5306 


Cs CTIA ee eG wx = 


1835941 
9,836075 
9,836209 

13836343 
9,836477 


9,$8366r1 ; 
9,336745 
9.836378 
9,33701r2 
9,837146 


rn _ OO — OS _— ——_— —— 


9 862827 
9,362709 
9,3862590 
9,362471 
9,562353 


1 


9,362224 
9362115 
9,3619g6 
9,861877 
9861757 


— 


CA AA | 


geo | Co-jene | Tanger. Co-tang. | - 


== — 


fs 


| F4$ 
| 53 

+ 
SL 
Fo 


94972441 | 10,027559 | 


9,97 2694 10,0273c6 
9 972945 | 10,027052 
9,97 3201 | 10,026799 


3 397 3454 | 10,026546 


49 
48 
47 
[4s 

45! 


| 9 973707 | 19,026293 


9,97 3960 | 19,026940 
9,97 4213 | 10,025787 
94974466 | 10,925533 


9974719 |} 10,025280 | 


94861638 
9,*61519 
9.861399 
9861289 
9,061161 


9,337279 1 
9,837412 
9,837 546 
9,337679 
9 837912 


9,861041 
9,860921 
9,8$603802 
9 360682 

9,360562 


9 337945 
9,338078 
9.838211 
94533344 
9,833477 


— 


<a 


9,97 4973 | 10,025027 |; 


10 024774 
IO 02451 
10,024268 
10,024015 


9 9, 5229 
9,97 $479 
3 ,97 $73: 
3 297 5935 


— 


9,976:38; 
9,97 6491 


19,023762 
10,023 5og 
9,976744 | 10,023256 
9 ,976997 | 10,023003 
3,977250 | 19,022750 


9,386044x | 
9,360322 | 
9,$60202 
9,$69032 
9,85996% | 


9339742 
133837 5 
13839007 
\$39140 


$394k | 
9.839434 
9,339536 
9 039668 
9,33 9800 | 


He eee nn rn OOO ICRC 


9,858639 9 99 ©1297 ; L2,0137 - 


9,339932 
9,840064 
$401.96 
1340428 


3.840732 
9 ,$40854 
840935 
a$4rris 


13$41247 | 
$41 378 
$41 50g 


—_  —— 


RW | 


9,838609 ' 9,959542 | 9,975768 


9,%597 :1 
933 Fg601l 
9,3859480 
9,859360 | 


9,859239 
9,859118 
9,853998 
9 858877 
g,8537 56 


9.853514! 
9,353398 | 
g9,853272 | 
g9,358150 | 


9.353029 | 
9,357905 
9,857786 
9,85 7665 
9,$57543 


9 $5741 , 
9,357302 
9.857178 


93977 503 
949717756 
9,97 8029 
9,97326 
9,978515 


10,922 497 
10,922244 
19 C:1991 
10,0217J3 

1 ,021485 


OT 


% 
= 


9,979021 
3,373t74 
3 437 9527 
9,979750 


[9 020979 
10,020726 
10 020473 
10 020220 


I0,02123% ' 


| 44 
43 
42} 
41 


- 
| 25 
| 2S 
21 


20 


9 930033 
9.930285 


10,019967 
I10,019714 
9,930538 | 10,019461 
9,990791 ; 10,019209 
9931044 | 10,018956 


— —— ———— Pang 


bs 


» 
9,9*1559] 10,0i8450 
9,951803 | 10,013 197 
9,932056 | 109,017944 
9 932309 |} 10,01 7691 


- — —Þ 


9,95256z | 10 017438 
9,932 814 l0,217155 
9,953067 | 10,016933 
9,953320 | 10,016639 


| 9,9 '3573 | 10,016447 


— CS 


9,953836 þ 10,015194 
9 94079 | 10,0159 21 
9 934331 | 10,01 5658 


_ O— — 


5 
18 
t7 
16 
S 


' 14 


6 


19,030851 
10,030597, 
10,03"3 44: 


3 864363 | 9,969149 
9,564245 | 94969403 


Fy | 94533512 
59 | 9,333648 
60 | 9 833783 

i Co-fine | 


«IE non — I OT 


9,9 34554 | 10,015416 
9.934837 ! lo or5 16 
| Co-tans. f Tangenc, 


$41645 | 9 8570565 
841771 9.856934 | 


o-fune | S100 


—_ 


M 


— 


__—. 


_  —— + — —— — ww KL —_ 


25 8 


Hanwoncon Cortesr k 


18 | 9,844114 | 9,854727 


- 191 9.848345 | 9.850619 


Degree 44. 


Mi ine | Co-ſine. 


J $,5841771 | 9,856934 


9,3$41902 | 9,856812 
94842033 | 9,856699 | 
9,842163 "9856568 | 
9 542294 }-9,856445 
9.342424 | 9856323 


—— 


| Tanger, | 'C 0-rang. | | 


9,984837 | 10,01 5162 60) 
9.985090 | 10,014910 59 
9,985343-! 10,0246574.58| 
05:08] 10,014404 | 57 
9,98 5548 | 10,0141 51 
9,98610T | 10 073" 99 Fs! 


9,842555 1 9,856201 
9,342685 | 9,856078 


9842945 | 9.855833 


6 
| 7 
8 | 9,84:815]9,855956 
P) 
*] 


9,843076 | 9,835710 


9.986354 10,013646 | 74 
9,986607 | 10,013393 | 53; 
9,986*%59 | 10,013 149 
9,987 i1: | 10,011383 
9,987365 , 10,012635 


C2) 


| 


11! 9,843206 | 9,855 588 | 
12 | 9,843336 | g9,555465 
'13 | 9.843465 (.9. 855342 
{14 | 9,343 595 | 9,855219 
15 { 9,843725 i 9 855096 
| I 

16 | 9,843855 | 9.854973 
17 | 9,*43984 | 9,854850 


[19 | 9.844243 | 9,854603 
120 | 9,644372 9,854480 


21 | 9,3844502 | 9,8543 56 
23 | 9,844631 | 9,85 4233 
23 | 9,844760 9854109 
9,344889 | 9,853986 
9,8450rd | 9,84386: 


2 ———— 


—  — 


9.987618! r10,0127832 ! 49, 
9.987871 | 10,012129 } 48] 
9,988123 | 10,011877 | 47 
9 9853376 | 10,011624 | 46, 
9,988629 | 19,011 351 [of 
$,988882 ! 10,011118 ow 
9,9*9134 10,01 0866 | 43 
9,9893%7 | 10,010613 | 42] 
9,989+40 | 10 010360 41 


9 ,989893 ! 10,v1ro107 | 40 


9,99ol4y | ro,cog8y5 | 39, 
9,990398 | 15,00960: | 38; 
9,990651 | 10,009349 | 37, 
9,990903 |} 10,009096 | 35 
9,991156 | 10-8844 | 35 


2&| 9,845147 | 9,853738 
127 9,845276 } 9,853614 
:$ | 9,845404 | 9.853490 
29 | $,845533 | 9853366 
[39 | 9845663 9,853242 


9,991409 | 10,003591 | 34 
9999166: | 10,008338 \ 33 
9,991914 | 10,c08086 | 31 
$,992167 | 10,007833 | 31 
95992420 1007 580 Z9| 


9,845790 | 9853118 
9,845919 |; 


{43 73 Ar 3 ; 
44 | »,847454 | 985 
45 | 9 [98 IT72 


C—_ —— _— > a5 


10,007328 | 29 
I0,007075 | 28 
I0,0068:3 | 27 
I0,006569 | 26) 
Ilo,0c6317 | 25 


9,992672 


$1 10,006964 | 24 
10,00f5811 23] 
10,005559 | 22, 
I0,0053%6 
I0,0050F3 


10,004548 | 18; 
| 20,004295 | 17] 
10,004c43 | 16 


| 9,99640 10,003790 | 15 


46 | > biomed V,851246 
47 9,847836 | 9851121 
148 | 9,847964 | 9.850996 | 
149 | 9 848591 | 9,8 50850 
159] 9848218 9 850745 | 


9.996463 | 10,993537 | 
| 9,996715 I0,0032535 
9 996968 | 10,0030J1 
9,997220 I0,002779 rr 
$,997473 | 16 | 10,902527 | 10 


9.848472 | 9,$50493 
53 | 9.848599 | 9,850367 
54 | 9,848526 9,850143/ 
55 | 9,848852 | 9850116 


— — 


6} 


5? 
5v$ 


58 | 9,849232 | 9,84973 


6 \ | 9,849485 9.849455 


'3 9 849359 | $,849611 | 9999747 | 10,000253 


| 9,9977% - 10,002274 | 


9,998231 | 10,001763 
9.998484 | 10 corfre 
p] 998737 10,09126? 


y 
9,9979997 20,0020: 1 $ 
s 


£— — ww — 


ce 
9 848979 | 9.849999 9 998989 Io,0011T | 4 
9,849106 | 9,849364 | 9,999242 10,901758| ; 


1999495 | 19,000505 


I 
O 


18,004. 050., 19 000000 


WEEN } Sine | (o-tavg. | Tangent j M 
Degree 4+ | 


4 


$6| 


10,004%01 | 19h 


— ” G— ———_——_——_ —_— 


—_— —— — a 
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CHILIADES 


LOGARITHMORUM, 


CONTEINING 


TheLocGarirt aMEsofall Numbers increafing by 


Naturall ſucceflion from an Unire to 10000 : Whereby the 
Logarithwes of all Numbers undet 1000000 may 
ſpeedily be deduced. 


Firſt Calculated by that excellent Mathematician 
MF. Hexkry Bricos, 


Profeſſor of Geometry: in the Univerſity of Oxford: 
And their uſe now much amplificd. 


By Vincent Wing, Philomathemat. 
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| 


| 


N| O 
1  0,G00SÞ | $41 333 


2 } 0,301030- T7 
3 | 0,477121 | 491362 
4 | 0602060 | 612784 
F | 0698370 | 707579 


The Table of te 
2|I4|516|7 


079181} MIPY 3 oY | - 04130 
342437 | 361728 Ia $97940 | 414973 


yo5150 | SI8514 | 531479 | 504068 | 556303 


as, 
HEE 447158 
$638202 | 579784 
672098 | 681241 
755875 763428 | 


2062792 


623249 } 633468 | 643453 | 653313116637 55 


716003. |] 724276 75 4732394 | 7403673 | 748188 


ogy Br ot! 
0845038] 851258 | 
0,903090 
0,9 54242 


| 1,00" 000 


785330; 


goags5 
959041 
004321 


— —_— 4. a M-.4 


[ 963788 


_ p———_— g_— _ 


792392 ; 
$57332/ 
913814. 


oo8600 


—C 


79934! 
863323 
919078 
g68483 


| 012837 } « 


$0680 | 
869232 \ 
924279 
973128 
017033} 


v129tz 
$7 5064 
929419 
977724 
abt 


| 
| 


FT” cu—_—_— 


$19544 | $6074 | $32 509 #3798 
880814 | 886441 892094 | 89762 
934498 | 939519 | 944483 | 94939 
982271 | g86772 991226 | 995635 
087306 O2 29384 033424 03742 


| 


1041393 | 
1,079181 
1,113943 
1,146128 
1,1756091 


119271 
149219 
1178977 


045333 
o82385 þ 086360 


049218 


120574 
$52238F 


[$1344 } 


9532/4 | 056905 | ooo 


o8990F 093422 


123852 
v55346 
184691 


I27105 
5 


o4 ind ' 


I ,230449 


a7 | 14322249 


42 
rhermed| 
1,380211 
1,397 940 


1204120! 206826 ! 109515 | 
232996 | 235528 
I,255272 | 257679 | 260071 
2 | 1:22h756 a81033 | 283301 
eh bl 135 4 393196 | 305381 


[ 
34439% 


"2 


212188 
'2 
262451 
| 285557 


307496 


! —_— —__ 
3804E} 240549. 


| 


264819 
28782 
3099630 | 


130334 
me 


TJ2 


= 


64458 | 
160371 
r33539 
1643F2 


O6$186 
rozhog 


[36721 
67317 


I99Tts | 195900 


071 882 
107210 
139879 
170262 
198658 


* 243038 
267192 
29003 F 
Ns 


| 


220108 
245913 
26951} 
292256 
313867 | 


322p16 | x25}og | 227887 
247973 | 250420 | 252853 
271842 | 274158 276462} 


294466 
319970 | 


296665 
$1063 


> ————  _— 


324283 13267385 | 92.8980 


346353 | 348395 


| 363612 | 365488 | 367356 
382017 f 383815 | 385606 
399674 491491 | 


493131 | 


[430414 [3 
350248 
369216 
387399 | 


330438 
352183 
$71068 
389166 


434454] 
354108 
[372912 
390935 
408249 


$3400 738456 


356026 


397939 


174740 | 3765757 
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CHAP. XXIX _ 
To finde the Parallax of the Moon from the Sun in Altitude, accerding to 


the Doctrine of the ſecond Book 22 Chapter, | 


T the apparent time of thetrue Conjun&ion, before mentioned, the Diſtance 
of the Sun from the Zenith is 434 37/ o//, and the'Diſtance ofthe Moon from 
the Zenith 434 16/.22/, alſo the Diſtance of the;Sun from the:Earth is:201 3c 


and the Diſtance of the Monn 3981, (the Semidiameter of the-Earth beigg 

68:) which given,the Operation is as olloweth. - SI. 
o In the Lun. L276 Inthe Moon. 
101302-0 | 4 2þ * 39810 
68.5 | 68.5 | 
Summe 1013705 (_ F,00591 | Summe . 4049.5 Og 3,60740 
Difference 10121 3-5 ** $,00532| Difference 3913.5 | 3, 59245 
Tangent of 68* 11” 30”', 10,39779 | Tangent of 684 21 49/,.., ._. 10,401 58 
Tangent af 68, 9 54: , , 10,39720| Tangentof 67 40 45: . *  10,38663 
Difference 1 26 29 in: Difference 41 4 _ 

Parallax of the Moon in Altitude. 41 . 4 

Parallax of the Sun in Altitude ſubſtraR. I 36 

Parallax of the Moon from the Sun in Altitude, _ 29 28 


CAP Em, in, 
To finde the Parallax of the Moon from the Sun-in Longitude and Latita. 


| Trhe a time of the faid ConjunRion, che Parallaicgll angle is 454 1/ 
46, and the Parallax of the Moon from the Sun in Alcitude.39/ 2/7, which 
known, the Parallax of the Moon from the Syn both in Longizude, and Lati- 
rude, according to the ſecond Book 24 Chap. is thus atteined. . 

. I II ' 


Radius go?, 10,0000, Radius go?, \/. ++,  10,00000 
Tangent of 39' 28”; 8,05998/\&imne of 457 1” 46”; © . 9.849 
Co-fine of 454 1” 46”, 9.84926 ><Sine of 39 28”, $,05995 
Tangent of 27 54: 7,99924\ SSine of 27 55: 7 
Parallax of Longitude 27/ 54. | Parallax of Latitude 27 55”. 


WP 


CHAP. XXXI.. ., 
To finde the apparent hourly motion of the Moon from the Sun. 


- I Fthe Eclipſe ofthe Sun happen in the Otieritall Qyadratit of the Sig- 
Jr and the Paraltaxis Longitwinis decreaſe, ſubſtra&t the Parallaxi s 
Rale.,x Longitudinis,in one hour or half hour, from the true hourly or half hour- 
/ ly motion of the C from ©, butif the Parallaxis Longitwdinis encreaſe, 
adde the ſaid Difference. ""E 

If the Sun all the time given,be in the Occidentall Quadrant,and the Paral- 
laxis Lp decreaſe, adde the Difference of the Parallaxis Longitndi- 
Rule 2<nisto the. hourly, or half hourly motion of the Moon from the Sun, other- 
wiſe ſubſtra the ſame from the true hourly or half hourly motion, if the 

Parallaxis irudinis increaſe. Pp 
If the true ConjunRion happen in the gc# of the Ecliprique, ſo that the 
former part of the Eclipſe happeneth in the Oriencall, and the latter part in 
Rule 3 <the Occidentall Quadrant, in which caſe ſubſtraR the Difference of the Pa- 
allaxis Longitudinis from the true hourly motion of the C from the ©, and 
&Sthe Reſidue will bethe hourly motion of the C from the © ſeen. 


EXAMPLE. 


I 


Harmonicon, CoELESTE. 12t 


ExamPptEt. Inthe year 1654, Ange ri 22" of 43”, thetrue hourly motion of the 
Moon from the Sun, is 327 41”*, and the Paraligxis Lon iendinis,>5 54/7,and becauſe 
the Conjun&ion happeneth inthe Orientall Quarter of the Ecliptique, 1 get the Pa- 
rallaxis Longitudinis, to the hour preceeding, which 1 tinde to be. 35* 9, che Diffe- 
rence is 7/ 1 5//, and becauſe the Paralaxs Langitndinis, decrealeth, 1 deduct che (aid 
Difference from the true hourly motion 32/41, and the Remainder 25” 26%, is the 
hourly motionof the Moon from the Sun ſeento che hour preceeding che true Con- 


junction. - 


AAA 
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CHAP. XXIX. 


To finde the Interval, or ſpacebetween the truc and apparent Conjunitionof 
the Luminaries. | | 


the Moon from the Sun, and if it belefſe then the hourly motion teen, divide 
the ſame by the hourly motionſeen, and the Quotient will be the Interval; 
or ſpace between the true and apparent Conjundtion, to be ſubſtrated from 
the time of the true ConjunRion in the Orientall Quadrant, and to be added in the 
Occidentall.But if the ParalaxisLongitudints be greater then the hourly motzon of the 
Moon from the Sun ſeen, firſt rake the hourly morion ſeen gur of the Parallaxis Lonoi- 
tndinis,and the Reſidue part by the hourly motion of the Moon from the Sun ſeen;for 
the hour wherein it fals, and the Quotus will give the ſpace oftime above one hour, 
between the true and apparent Conjundion, either to be added to the time of the 
true Conjunction, or to be ſubſtracted irom the ſame, according as it happens in the 
Orientall or Occidencall parts of the Ecliptique, as hath been ſaid before. | 
ExamPLE. Atthe time of the true ConjunRion of the Sun and Moonto happen 
1654 Auguſt 14 22" / 43”, (which fals in the Orientall Quadrant, according to the 
26 Chapter:) at which time the Parallaxis Longitndins is 27 54”, trom which I de- 
du& the hourly motion ſeen 25/ 267, and there remains 2/ 28”, therefore 1 agai 
the Parallaxis Longitndinis,to 15” of an hour ſooner, and I finde the Difference of the 
the Parallaxis Eongitudinis anſwering to 1 5/ to be, 1” 34”, and therefore the motion 
of the Moon from the Sun ſeen agreeing to 1 5/,is 6' 36”, by which 1 divide the Re- 
mainder of the Parallexis Longitmainir, 2' 28, and the Zuorus 5 29” is the meaſure 
of time above one hour, that che viſible Conjunction antecedes the true. ; 
% D H #7 
Apparent time of the trne ConjunRtion at London, Angnſt 1 22 © 43 
Intervall of the true and viſible ConjunRion, Subbratt I -.5 29 
Time ofthe viſible Conjun&tion at Londen, 1 20 55 14 
If yon would xnow whether this be the exaQt time of the viſible Conjurtion, or no, 
ſeek the Parallaxis Longitadiniz, to the time of the viſible ConjunRion, and alſo the 
true diſtance of the Sun and Moon by the true hourly motion, for if two ſhall 
be equall, you may conclude the viſible ConjuaRtion is vuly and, but if otherways, 
the time of the viſible ConjunRion is to be c 
Ex AMPLE. At thetime of the viſible ConjunQtion to be 1654, Azgsſt, 1* 20" 
55/ 14”, I finde the Parallaxis Longitndinis to be 35” 43” towards the Eaſt, and the 
true Diſtance of the Moon from the Sun to be alſo 35” 43// towards the Welt, and be- 
cauſe they are equall, 1 conclude the viſible Conjunction is preciſely found, 


T O the time of the true Conjunction, compute the Parallax: Longitudinis, of 


T - CHAP. 
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| CHAP. XXXIII. | | 
To find the apparent Latinde of the Moon at the time of thewviſible Conjunition, 


Aving found the time of the viſible ConjunQtion, and rectified the place of 
the Moon to the time of the true Conjunction, then by the true hourly mo- 
tion,compute the true motion of the Moon for the Intervall or ſpace between 
the true and apparent Conjunction, which adde to, or ſubſtract from , the 
true motion of the Moon at the time of the true Conjunction , according as the w- 
ſible , precedes or ſucceeds the true , and you ſhall thereby obtein her true 
at the time of the viſible ConjunCion. In like manner are you to reduce the place of 
her Node Aſcending to the viſible Conjuntion, then deduct the motion of her Node 
Aſcending, from the true motion of the Moon, the Remainder will be the Anomalie 
of the Moons Latitude at the time of the viſible Conjunction, by which (according 
tothe 5 Chap.) you may obtein her Latitude , then, as before is taught; you m 
alſo to the ſame inſtant, calculate the Paraliaxis Latitainzs, then contlider whether 
they be borh of one affeion, that is to ſay, both North, or both South, if chey be, 
adde her Parallax and Latitude together, bur if _— of different affe&ions, name- 
ly, the one North, and the other South, then ſubſtra& the leſſer from the greater, 
for ſothe Aggregate, or Difference, wil ſhew the apparent Latitude of the Moon ac 
the time of the viſible Conjun&tion, either Northward, or Southward, which you 
may always know by the propriety of the greater number, for the Latitude of the 
Moon ſeen will be of the ſame Denomination and vpecies that the greater number 
is of, &c. 


An illuſtration by Example. 
SD * -. 
Place of C attime of the true &. ; 4 19 34 25 
Motion of C agreeing to the Interval| of the true and viſible 4. Subſty. 38 17 
True place of C attime ofthe viſible 4. | 4 18 56 8 
Place of her Node Aſcend. at time of the viſible 4. | Subſtrattio 25 g 12 
True motion of C Latitude from {Jar time of viſible ConjunRion. 5 23 46-56 
Therefore her true Latitude. North Deſc. 32 27 
Parallaxis Latitndinis of C from (©. South Subſtraft 26 47 
Reſts Latitude of C ſeen- q North Deſcend. 5 40 


CHAP. XXXIV. 
To finde how many Digits the Sun will be Eclipſed. 


Rom the Aggregate of the Semidiameters of the Sun and the Moon, dedu& 
the apparent Latitude of the Moon at the time of the viſible ConjunRion, the 


Remainder will be the Parts deficient, which being obteined: the Analogie is. 
As the Diameter of the Sun 32” 28”, is to 12 Dig. ſo is the Parts Deficient 
27/6” to10 Dig. cf 59”. 
The Operation by the Sexagenary T able. 


27 6 
12 


ri [10 Dig.o” 59” 
.of 59. 


| Aggregate 5 25 12 Therfore the Digits Eclipſed. 
Diameter © 32 28 are 10Dig.f 599) , ; 


5 20 
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CHAP. XXXV. 
To finde the Minutes and time of Incidence, Emer ſion, and Daration of the 


Nthe ſecond Book 29 Chap. you have ſufficient DireQions to finde the mitiutes 
of Incidence, nevertheleſle it cannot here be amiſſe ( ng to the fundamen- 
call grounds there delivered) ro annex the Operation applyed to our preſent pur- 


ſe. * 
Viche Eclipſe of the Sun before treated of, to be 1 654, the Summe of the Semidi- 
ameters of the © and C being reduced into ſeconds » is 1966”; and the Latitude of 
the Moon ſeen 5/ 40”, or (being reduced) 340. 
- , The Operation. 
Summe of the Semidiameters of ;O and C 1966” 
Latitude of the c ſeen 349 


Summe 2306 _——— 3,362859 
Difference 1626 —————— 2211120 


, K , Aggregate 6,573979 
Minutes of Incidence 32/ 16”, or 1936”. Semi-aggres. 3,286989 
Laſtly ,to finde the time of Ihcidence and Emerſion , we muit get the hourly mori- 
0n ſeen, (as is before taught) for the hour preceding the viſible ConjunRion, and alio 
- for the hour ſucceeding it : by the former whereof, divide the minutes of Incidence 
and the Quotient will be the time of Incidence, arid by making Diviſion by the latter, 
the Quotient will be the time of Emerſion. 
As inthe Eclipſe of the Sun, to be 6:1 24 A. M. the hourly motion ſeen, 
to the hour preceding the viſible ConjunRi 27 2”, and to the hour ſucceeding ir. 
24 45”, therefore,to finde the titne of Incidence and Emerſion, I work as followerth: 


Minutes of Incidence 32/16” Miriutes of Incidence 32” 16 
foro vides, $97 > C1137" [jonny $4 CF'1Y" 
Reſts 5 14 Reſts 7 31 
' Hourly motion 27 2 Hourly motion 24 45 
4 57 7 12 
© 22 13 30 
TERS 7 25 30 
Reſts 16 38 Reſts 5 30 
Hourly motion _— | | _—_ motion 24 45 


Hence the time of Incidence is I 11 37 
| Thetime of Emerſion 1 18 13 
The totall duration 2 29 50 


CHAP. XXXVI. 


To finde the Interval between the viſible Coltjundtion , and the greattſt 
Obſcar ation. v 5 
Ith the Latitude of the Moonſeen, enter the Table of the Diſtance of the 
true or viſible d or £ © C from the greateſt Obſeuration, and the Di- 
| ſtance there found, divide bY: the hourely motion ſeen, the 2uorue will give 

the Intervall of time to be added, or ſubſtracted (according to the Titles) 
to or from the viſible ConjunRion, ſo will the Summe, or Difference,ſhew thecime of 
the greateſt Obſcuration- I - 


4 
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ExAMPLE. The Latitude of the Moon ſeen in our Eclipſe 5/ 40”, North-Def- 
cending, giveth the Intervall 29/, with the Title Adde , which divided (as in manner 
aforeſaid) by the hourly motion ſeen, for che hour following the viſible ConjunRtion 
24/ 45”, pointeth our the Intervall of time between the viſible Conjunction and grea- 
teſt Obſcuration 1/ 10” to be added, whereby the greateſt Obſcuration is at 8h 56/ 
24 in the morning, from which ſubſtracting che tirge of Incidence, ſheweth the be. 
ginning of the Eclipſe, and addingthereto the time of emerſion, the Aggregate \wil 
ihew the time of the ending of the Eclipſe. 


WW. 
Time of greateſt Obſcuration, Auguſt 2 8 56 24 
Time of Incidence, Subſtralt 1 11 37 
Time of the beginning of the Eclipſe. 7 44 47 
Time of emerſion, Adae 118 13 
Time of the end of the Eclipſe IO 14 37 


Vide Lib, z, cap.zc. 


'CHAP. XXXVII. 
To finde the apparent Latitude of the Moon at the beginning and-ending of 
the Eclipſe, 
, Ccording to the DireRions before laid down, calculate the true Latitude of 
the Moon, and the Parallaxis Latitudints, both to the time of the beginning 
| and ending ofthe Eclipſe, which you are to conferre together, making addi- 
tion, or ſubſtraCtion, as you are directed Chapter 33, and you ſhall have the - 
Latitude apparens, or Latitude ſeen, both to the beginning and ending of the Eclipſe. 
Ex AMPLE. At the beginning ig, the true Latitude of the Moon is 
35/ 58! North, and the Paralaxis is, 26) 49! South, and becauſe are 
of different affe&ions, I take their Difference 9/ g//, which ſheweth that the Lacicude 
of the Moon een at the beginning of the Eclipſe, is g/ 9” North. Again, at the end 
of the Fclipſe, the Latitude of the Moonis 28/ 22// North, and the Parallaxis Latitu- 
dinis 28/ 12// South, which deduRed from the former, leaveth the Latitude of the 
Moon ſeen at the end of the Eclipſe o/ 10” North. | | 


CHAP. XXXVIIL 
Todeſcribe the Eclipſe of the Sun in plang, 


He Delineation of the Suns Eclipſe differs not much from the Moons, for ia 
the following Figure , on the Point A, (the interſe&ion of the Orthogonall 
lines) draw a Circle, which may contein the Semidiameters of the Sun and 
| Moon, and then place the apparent Latitude at the beginning and ending of 
the Eclipſe, as you were directed in the Moons Eclipſe. c 
EXAMPLE. Inthe Eclipſe of the Sunto be 1654, Auguſt 23, the Semidiameter of 
the Sun is 16/ 14/, and the Semidiameter of the Moon 1& 32”, alſo the apparenc 
Latitude of the Moon at the beginning is 9/ 9! North, and at the end &/ 10”/, North, 
therefore (in the Figure following) on the Center A, I deſcribe a Circle repreſen- 
ting the Sun, whoſe Semidiameter A C ſhall contein 16 14”, then from the Center 
A, upon the line A C, I number the apparent Latitude in the beginning of the Eclipſe 
o 9 North, drawing forth th& line K L, parallel to A B, and likewiſe from the Cen- 
ter A, upon the line A C, I number the Latitzdo apparens, at the end of the Eclipſe 
of 10” North, drawing the line D E, parallel to AF, then extend a line from L to E, ” 
which ſhall ſignifie the way of the Moon during the time of the Eclipſe, upon which 
line deſcribe three Moons, whereof the firſt upon the Center L, ſhews her place at the 
beginning of the Eclipſe, the ſecond upon the Center Z, ſhews her place at the mid- 
dle of the Eclipſe, and the third upon the Center E, ſhews her place at the end of 


the Eclipſe, as may appear by the following Scheme. 


- 
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He middle ConjunRion of the Luminaries. © Aw 
The Intervall of the middle and true wi. Arg 
. The middle time of the true Conjungion. 


CHAP XXXIN. 


ion of Time. 


The apparent time of the true - cou: 


The Con 


The true 


Co-zquate Anomalie of the ©. : 
_ Anomalie of the C. 


ace of © (and Cin her Orbice,, 


Motion of the Moons Node A 

Hence the Anomalie of her Latitude from12, 
Therefore her true Latitude. 

ReduRijon adde. 

Place of C inthe —_— 


Hourly motion of the C. 


By which dividing the ReduRtion, the Quotient in time is Subf) 


C from ©. 


Exa& time of thetrue Conjundtion at London. 

=y ich time the © is diſtant from the Meridian. 
n C. 

Declination of the ©. 

Declination of the C. 

Right Aſcenſion of the ©. 

Right Aſcenſion of the C. 

Alkitude of the ©. 

Altitude of the C | 

Diſtance of the © from the Earth. 

Diſtance of the 'C from the Earth. 

Parallax of the © in the Circle of Altitude. 

Parallax of the ( in theCircle of Altitude. 


Parallax of the C fromthe ©in the Circle of Altitude. 


U ht Aſcenſion of the Median Cali. 


Art} 


ans 


North Deſcending 


Fl 


Auguſt 


Adding go#. giveth the Oblique Aſcenſion of the point riſing. 


S 
D 
2 


202 1t 13 


4B 


Net 


” q F * 
Hanmontdon GoertsTE. 
; | D 


Therefore the point riſing is. 
"The go? of the Ecliptique. 
The ParallaQticall angle. | 
Hence the Parallax of the C from the © in Longitude. 
And the Parallax in Latitude. 
To one preced 
The place of the 
And the place of the C. 
The Anomalie of the £ Latitude from'$?. 
Hence her true Latitude. 
Declination of the Sun... 
Declination of the Moon. 
Right Aſcenſion of the ©. 
Right Aſcenſion of the C. 
- Altitude of the ©. 
Altitude of the C. 
Diſtance of the © from the Earth. 
Diſtance of the from the Earth. 
arallax of the © in Altitude. 
Parallax of tHe in Altitude. 
eC from the © 
t Aſcenſion of the Medium Calf.” 
que Aſcenſion of the point 
Hence the point riſing 
"The god bf the Ecli 
"TheParMaRicall angle:* 
\'ParMilax of C from 
*Parillaxof C from 
"Difference of the Parailaxis Longitudinis 


co © ſeen- 
m the Parallax 


__ of th 


\ "To one hour 15/ 
The'place of the 
The'place of the C. 
"Anomalie of the Moons Latitude from $2. 
True Latitude of the C. * 
['Declination of the ©. 
*Declination of the C. . . 
Right Aſcenſion of the (©. 
Right Aſcenſion of theC. 
Alcirade of the ©. 
Altitude of the C. 
Diſtance of the © from the Earth. 
Diſtance of the Q from the Earth. 
Parallax of the © in Altitude. 
Parallax of the c in Alcitnde. 
Parallax of the ( fromthe ©. 
Right Aſcenſion of the Medium Coli. 
Oblique Aſcenſion of the Horoſcope. 
Therefore the Horoſcopie, or point riſing is. 
The 90*. 
The ParallaQticall angle. 
Parallax of the C from the ©in Longitude. 
Parallax of the C from the © in Latitude. 
True motion of the C from the © agreeing to 1 5/. 


the true ConjunGtion. 
is | | 


in Altitude. 


: os! "3 ſes ls 
de. $: 69 : 
301,707 0.7 7 - 
Longitul; Big > 

n, leayeth. | 


Conjun 


Oo tantade 


motion of 

ſubſtrat 

at'the time of the true ConjunRi 

prrcafink the true 
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on, Viz. 
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a" 
© 
Ws: 
46 
34 
55 
43 
I 
20 
F ; 
10 
49 
42 
3 
2T 
39 
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Difference of the Pardllaxis Langiendinis agreeing to 1 s, Subſtratt 
Motion of the C from © ſeen, agreeing to 15”. 
which dividing the Parallax before remaining, it giveth in time 


Therefore the 1 mn of the true and viſible 6. Subſtratt. 


Hee the viſible ConjunQtion happeneth. Ang 
At which time the © isin. 

And the C. 

Anomalie of the C Latitude from $2, 


The true Latitude of the C. North 


Declination of the Sun. 
Declination of the Moon. 
Right Aſcenſion of the Sun. 
Right Aſcenſion of the Moon. 
Altitude of the Sug. 
Altitude ofthe Moon. 
Parallax of the © in altitude. 
Parallax of the C in altitude. 
Parallax ofthe C from the © in altitude: 
Right Aſcenſion of the Medium Cali. 
Oblique Amen of the Point riſing, 
The point rifing. : 
The go degree. 
The Parallacticall angle. 
Parallax of the C from © in Longitude. 
Parallax of the C from'the © in Latitude. _ . -, 
True diſtance of the © and C. h oy: 
Which being exattly equivalent to the Parallaxis Longitudinis, 
feweth the viible © OC, & preciſely obteined.- 
Ho gas Let Car  -- 2 
arallaxis Lat. it eleen, 
Semidiameter of the ©. '\ t 
Semiidiameter of the C. _ 
Summe of the Semidiamerers. 
Part DE Etedd, 
ts Ecli 10%” 5g... 
Flank "aagaware 1 Pl 
To one preceding the vſible ' Vit- 
The place of the ©is, 6 
The place of the (. 
Anomalie of the Moons Latitude from {}. - 
True Latitude of the C, N 
Declination of the ©. 
Declination of the C. 
Right Aſcenſion of the . 
Right Aſcenſion of the C- 
Altitude of the ©. 
Altitade of the C. 
Parallax of the © inaltitude. 
Parallaw of the C in altitude. 
Parallax ofthe C fromthe ©. 


_ Aſcenſion of the Medium Cali. 
ore the Polleillogi Latinde 3 32 
51% 32/48. ©: 
The got. | 
The ParallaRticall 


Theor the Pane 
heat Chon lgiml 
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FE © F as 


Parallax of the C from ©in Latitude. » 4 26 . 47 
To one hour after the viſible 6, viz. - | =" 2s 
The place of the © 1s © & 19 24 12 
And theyplace of the C. | 'R 79 31 x2 
"Anomalie of rhe ns Latitude from $2. 5. +4 [22 10 
T he true Laticude of the C. 29 24 
\Declination of the ©. 05D a 
Declination ofthe C. 15 29 © 
Right Aſcenſion of the©©. £903 LES 
Right Aſcenſion of the C. oe M5 4 
Altitade of the ©. "43 46 54 
Alcitude of the C. 4 | 9.35 
Parallax of the © in Altitude. | LES 
Parallax of the c in Altitude. | © Tho ES 
Parallax of the C from the ©. | 39 53 
- Right Aſcenſion of the Median Coli. | | no _ 48 gx 
. Oblique Aſcenſion of the point riſing. | © "200 48 45 
- - Thereforethe point riſing in Latitude 514 32/is. * ff 7.14 39 & 
. The yo! oPthe) Ecliprique. Ln > 14 39 S 
't he PardlaRtica!l angle. Nu uae 1 4 
Parallax df C from @ in Longitude. 28 127 
Parallax þf c from © 1n Latitude. | 27 47 
Hourly motion of C from © ſeen to x hour before the viſible 4.--* 27.4% 


Hourly motion of C from © ſeen to 1 hour after the viſible de - 24 45 
"Dividing che minures of Incidence by the hourly Mbtibh ſeen? | - x: 
4Þ are nk the viſiþle d, giveth the time of newer! aaa arh K-76 - 37 
So dividing the min. oF Incidence by the hourly motion feen to?” 

x hour aſter theviſible d 24 rl td thethtte finer oF AR. £8 
Thetgrall Duration. © CRE obhracer 
'TheLarirude of the Ween 5/ 40” North Deſt. piveth the Imver22 V2 
vall 24/-, Adde, which divided by the hourly motion (the hour ©}. _. (9 1 A 


after he viſible d) giveth the Intervall of time between theS”""'* * 


viſible 4 and the greateſt Obſcuration to be added. © © TeX 10 ER 
TEE | Beginni North Deſc. i802 
Latityde of the Moon ſeen at? >! ng o S159 27 
. Ending. oa” 1 NE) 6” x0 
7 ©r Beginning of the Eclipſe at Lonaen 1. 9 af 7," 
vv, ©1 Thetime ofthe viſible Conjunion 8 04 Seaus 
: I Theyreateſt Obſcuration. . $ 56 24 
v7.77 £2 Theend ofthe Eclipſe. vo SPS 044, ORD 
wy: | A Type of the Eclipſe, ns IN 
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AN "APPENDIX. 


Conteining ſuch Obſervations of the Planets Places, 
as have been made by the Author andothers. 


h$ 1. Obſervations of the Suns Place. 


. Nno 1586, Noble Tcho obſerved the Vernall EquinoRia 
10 day of March, at 9 houres 2 min. P. M. _ 


WW For the difference of Meridians of London and 7/ Cnatbay, 
> muſt be ſubſtracted 5o min. hence the time in the Meridian 
London is March the ro day , 8 hou. 12min. 


© Aphel. 
: = WM S D 7” 
The middle motion of the Sun is [11 27 57 3013 5 28 15 
Aphelion of the Sun ſubſtracted - | 3 Of 28 15 
Anomalie of the Sun. * | 8 22 29 35 
&quarion of the Sun added | 2 02 10 
Therefore the Sun was in | Y 00 00 06 Agrecing toOdſervatis. 


Anno 1588, March thi Tycho again obſerves the Vernall Mquinox at 


Uraniburge. ® 
2 4 s DÞ ' --|$ M9, 
The middle motion of the Sur. 1t 27 58 of F 5 30 19 
Aphelion 0 of the St Sun ſubſtrated | 3 05.30 19: 
Anomalie of the $i Sun * 1}$ 22 27 42 
Aquarion of the Sun added | 202 1] ; 
Therefore the-Sun was in Y oo oo 11 |Differing but 4 of a mi- 
nute from Obſervatjon. 


The 1lluſtrious Prince Wiliaew Landgrave of Haſſia, «Anno 1 572, October the 34 
at Noon, he obſerved the © itt 20* f =: See the Haſſiaque Obſervation publiſhed 
by Snellixes : The difference of Meridiansis 38” therefore at Londvs the time is, Oco- 
ber 2* 25Þ 22, ECT ae T 


S Br 7 «| , 29 if 


Middle motion of the Sun 22 o1 05] 3 05 14 28 

Aphelion of Sun 3 05.14 wy 

Anomahie of the Sun 216-46 37? 

Equation of che-Sun ſubſt. A $% 27} 

The Suns true place + 6 20:02 38/| Here he difference between 


the Calculation and Obſervations LK which is not a difference ble, but 1 
queſtion the Obſervation, becauſe other Obſervations ſceme to contradi it, beſides, 
I ER henertln ſhould it be ha{lncinous, 
coutd not blemiſh my Tables, for that the moſt exa& and accurate 
Tables in being, or that may na de expo, — ————— 


the © c and Sears) neerer then of a Degree, a9 al} Aſtronomers teſtifie 
with joyne conſent ; rh a4 EA whetein errour 
may 
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may ariſe, either by fallacy of the Inſtrument, or want of care, and albeit the Inſtry- 
ment be exa;, and never ſo much CircumſpeCtion uſed, yet a difference will many 
times be, conſidering the parvity, and inſenſible magnirude the” Inftrument | bears to 


the vaſt diſtance of the ObjeR. 


$ 2. Ap Obſervation of the Moon and the Star called Aldebaran, or 
the Buls cyc. - 

| Nmo1644, December 294 at'g" 15/ P- 24.1 obſerved that the higher part of the 
A Moon Na cover, and eclipſe the Buls eye from my fight, .and this Obſervation 
was,made at N. Luffenham, where the Elevation is 524 3, and the diſtance of 

the Meridiari from London 3/ ad Occaſum. ; 
The true place of the Sun from the Earth wasthen 19 g/ 3o// , and the middle 
motions of the Moon as followeth. | 


Aphel. Node Aſc. ) 
p i * ih of s' dj: &- 4 
2 04 08. 52 7, 09 19 06 5 00 40 44 


7 ©9 19 06 | Aphelion of the Mgon ſubſtraſted. 


6 24 49 461 Anomalie of the Moon. 
o2 02,08 | Xquation adde. 


6. 27 co 54| Anomalie of the Moon zquated. 
2 06 20 co | Place of the Moon zquated. 


OT Iorr—ct CErrertnt tr nent 


—_ 


9 19 ©9 70| True place of the Sun. | 
4 17 10 30| Diſtance of the Moon from the Sun. 


27..42-| Proportionall minutes. | 
or 17 10| The Variation and'RefleQion ſubſtraR. 


» dl 


© *2 05 02 50 | Therefore the Moons true placein her Orbite. 

5 co 40 44| Node'Aſcending C ſubſtraR. | 

9 ©4 22, 06 True'motion of the Moons Latitude. 
or 03 | Reduction Adde, - 


=O m— a 


_— 
i . 


Tos 03 53 True place of the Moon in the | Ecliptique. 
04 59 07 | Simple Latitude of the Moon. | 


. 


16-57 | Excelle, - p41 
08 50| The Proportionall part Adde. | 
TYITT Tz n _— OI 
14.95 07.37 | Thereforethe rrue Latitude of the C South. | | 
 « According to the DoRrine of the ſecond Book 24 Chap. the Parallax of the Moon: 
in Longitude was g/ 10 in Latitude 35/ 35”, and becauſe che Moon was in the Occi-' 
dentall Quadrant of the Signifer, herParallax of Longitude maſt be deduced from 
her true place, therefore the Viſible place of the Moons Center was 44 54/ 43 TT, and 
her Apparent Latitude'5443/ 32/ rowards thÞ South. Art the ſame time the true place 
of eAladebaran, was 4' 58/ 1 I, and the Latitude 5 31/ South, hence the Difference 
of Longitude is 5/ 54”, and the Difference of Latitude 1 2/ 32//: 10 thatthe Star Alde- 
baren, was diſtant from the Center of the Moon towards .the North-Weſt 1 / 58”, 
but tbe Semidiamerer of the Moon was 16/54”, and therefore coyered Aldebdran, 
exactly as I.qbſerved at North- Luffenham. 10{V Sax 4 al 
Fi - KH | $ 3. Obſervations of Saturn. G F | 1» 
A Nn1 583, September'34at 1" P. Min the Meridian of Uraniburge, noble Tychv 
£ I. obſerved h/exatly jn-Opppoſicion of the Sun, in 19? 5o/ X.- | | 
. For the Difference of Meridians is to be ſubſtraRed 5&/, therefore the time 
in the Horizon of Londen, was: 3* of 107, at which time we ſhall firſt enquire the. place 
of the Sun. Pi 
| The 
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4 | 
The middle motion of the' Sun. . 21 49 29 Afhel ”* 
4 4 
Aphelion of Sun ſubſtrated. o—_— 3 OJ 35 41 3 OF 25 41 
Anomalie ofthe Sun. 2 16 23 49 
quation of the Sun ſubſtraR. or 58 38 
Therefore the Juns place was. 5 19 5o Fr 
And the Diſtance of © from the Earth | r00452 parts 
| | 8 4 , 
Middle motion of H: [11 26 2F 1; Place of Sun 19* 5&/ 51// me. 
Aphelion of } of h ſubſtrac. 108 25 3649 | Diſtance of @ from Earth 100452; 
Anomalje of h Extent. 03 oo 48 24 
K&quarion ſubſtraR. 00 06 3449 
Place of h from © in his Orbe- | 12 1950 24| | 
Node Aſcend. fubſtract. 03 20 22 03 | Argument of Latitude, c—_— the 
Reſts. 29 2f 21 | !9clination's 24 gf 37”, the Reduction 
; Reduction ſubſfrac. « 00 or 28 | 3* 28”, and the Curration 677 parts. 
"elle atitens, 955656 h from On Orbit 
—_—— Eclipe. |11 1948 56| 677 urt. Sub. 

P — OCT” 
e By O5 1950 51 554979 Diſtance Curated. 
Anomalie of - Commuration. .06 00 or 5F 100452 Diſt. of Earth trom © 

Corhplement ts the Circle. "Jos 29 58 05 | 

Half fumme. | #0 89 59 ©2 | Summe 1055 byes 1a 
— - Differ. $545 527 - 3,931725 

Parallax of the Orbe ſubſtra&/ Co ©0000 13; Tangent of 89 5 2/4, 13,552110 


| Cr—— —_—— — 


True- motion. of -R' from | 
the Earth. m7; -| 8, 19 48 43 ' 17,483835 


Tharisin BY | IL 19 4843 Tangent of $9 58 49 13,460405 
Mogan eomenony SAY ©.. © 13: Par. ofthe orb 


Tr. WF} 


| | Mnos 1636; Novendber g0aro8h o P. M: Bullialdis obſerved Þ in 12 '28/ a3: for 
the dierence of Meridians is, to be aided 167, ſo that the time of Obſervation in 
reſpect of the Meridian of London, was $b10&/, at which time. 


> 4 9, 

The middle Motion of the Ois a 23 40 ” 

Aphelion of the © ſubſtrac. . 3 06 23,12 

os Anomalie of the Sui-:. + 4 1749-45 

MXquation ſubſtract. 46% of | OI '24 48 

Therefote the [ave place of Surg. © |7: 2226: pl 
And his Diſtance'from'the Earth: '-} 98711 


Bo og” 
Middle motion of h: . * '' / oy 22 39 &| 
Aphelion of h ſubſtxaR. © & | c8 26 52:5 | | 
fr TIT an | 
Anomalie 0 {$$ Lion S647 "Y rel 
Equation ſnbſtraQ._. FIT: m7 ©O OF 17 47 Diſtre off rem & in 2s Oy 
Place of Þ from Sin his rbire. 1018 21 20] (©4415 


—_— 


Refs, 77 #54 06 27 25:25" gives che Inlinatipn i 17, the . 
ReduRionſubſtrac. OO ©O Or 22 Reduction 1/ 2277, and the Curta- 


t 
Place ofhfrom© in | the Eclipt. lipe. | 10 18 19 \ 58 _ Diſtance of H Curtated. 


Node Mend. bin, > [09 95555] vv, of Larade, mhic 


| Place of © ) from the Eart Earth. __ [27 221009 | 98711 Diſtance of Earth from ©. 
Anomalie of Commutation. 09 03 56 11 | Summe 1083 39/8 I - 4,035023 
Complementto the Circle. 02 26 02 49 | Differ. 8865!59 3,947706 
Half fumme. 00 43 01 34 | Tangent of 43*1' 54” _ 9,970137 
Parallax of the Orbe ſubſtra. 00 OF 40 09 13,917843 


Tangent of 37 21 45_ 9,83 2320 
_ 3949 Difference 5 42 9 Fare Os. 


True motion of Þ fro the Earth. 


14 


$ 4. Obſervations of Jupiter. | 


Nno 1591, Aprillthe 22*1g9h of in the Meridian of Uravibarge , Tyche Brahe 
obſerved Y. then in oppoſition of the © 


DeduRing 5o/ for the difference of Meridians, giveth the time at London 25* 18% 


A 


Harwoxnioon CGorLEsTE. 


in13* 2o'm. | 


ro, at which time we are to compute the places of © and % as inthe following- 
Synopſis. | | 
Jn © $ D , ” 
Middle motion of the San - I 11 21 Y 
Aphelion of the Sun ſubltrated | 3 o5 33 29 
Anomalie of © 10 Of 58 29 
Aquation added ns 5 1 37 56 
True place of the © 1 13 O9 54 
And his Diſtance from the Earth 101076 | 
in Jupiter. R 
RS £1 
Middle motion of W 7 16 30 14 
Aphelion of w ſubſtrated | 6 07 44 35 MG 
Anomalie of the Excent. of | 1 08 45 2 Diſtance therefore of V. from © in his 
Xquation ſubſtraQ. 3 18 50) Orbe 542446. 
Place of Þ from © in hisOrd- |7 13 11 24| Therefore the inclination of Y.is 4 
Node Aſcend-fubſtrat. | 3 95 23 534, the ReduRion eden 
Ar enc of Latrade 4 07 47 - Hg |. xox 
] 10n Adde. | 2 a 
Reduction ; —  — 54 2354 Diſt. from © 
Place of N from © in Echpt.}7 13 1t 52 101076 Diſtance of Earth fro ©. 
Place of T 13, 09 54 XP m— 
hon. Al WIS. Summe 643430 3.808503 
Anomalie of Commutation. | 5 29 58 02 | Differ. 441278 3,644711 
Halfe Summe QafSs: 89 9 07 [ Tangent of 894 59/ 1// I3,544191 
Parallax of the Orbe adde. 27 | 17,188902 7 
True motion of Þ from Earth| 7 13 12 19] Tangent of 894 58/ 34 13,380399 
Therefore Hisin 171 13 12 19 27 of Orbde 
eAwno 1595, September the 124 6" 10/, (or 5% 20 in the Meridian of Lowdes) 
Tjcho obſerved W in 28% 567 X, in Oppoligon of the © . | 
$D 7's 
Middle motion of the Sun [6 00 59 50 
Apheclion of the Sun ſubſtracted |; oy 38 02 
Ancmalic of the Sun | 2 25 21 48 
Aquation  ſubſtradted |. 2 02 11 
Trueplace ofthe Sun _ ls 28 57 39 
His diſtance from the Earth. | 10017I 


Middle motion of V, 
Aphelion of Þ ſubſtratt. . 


ks 
Anomalie of V. , 


Equation ſubſtrat. 


Hannon oo Corrugns.: 143 


S DB 4 4 | # ont 
wo. 24958]. X is | or” wif 
6 07 .4p07 þ: 4 11>; 


Place Place of fL from Oint his Orbite. 
Node Aſcend. ſubſtraR. 


ment of Latitude.) 
Reduction ſubſtra. 


"$2 $3551 on Oak ie gras 
ver" 4912] 
It 28 53 46 a 

3 95-24 Ft | The Iiclination is 14 21 17”, the 
| 8 23 48 557 | ReduQtion 8 ,and the Curtatio 146. 


os! - 497366 % from © in his Orbit 
——|F- . 146. Curtation ſubſtrat. * 


Place Place of ps from ©inthe Ectipe. 
Place of the ©. 


Anomalie of Commuration: 
Complement. 


Half ſumme. 
Parallax of the Orbe ſubltra&. 


True mot. of Þ fromthe Eanth-. 
Thatis in 


— _ 


I [x 28 53287 —_— 

5 28 $7 29} 4972320 Diſtance curtated. : 
>} '- 100471 Diſtance of Earth fr6 ©. 

6 000401 — 


[x 28 52 3$ 


I © Paral. of Orbe: 


$ 5 | 0bſervatitys of Mars. 


" Nm 1591, Pine 7.43 te ar? om olredin Opal th Oi in | 


. 26443% 2; 


Corals Diference of the Meridians f Zondon and Ur 


ee are to-abars 


50 « hero home ofthis Oblerniog a ate Men Ie 
gan? g D # #1 
| Middlemotion of the ©. + 4.2 26:24.33 [ Wa 
Aphelion of © ſubſtra&. , . | 3_ 5 33 37 ap 
+ Anomalie of the©. lu 20 50 56 | | 
- X£quation of © adde. I9 11 |- 
Diſtance of ©: from the Earth 101780 | 
True = _ 2 26 43 44] 
S D 7. "1 2 
Middle motion 'of "a 9 05 48 03 | 
hn of f I'fubſtract. BY 4 28 48 24 | 
Pra ſubſtrac. ; ©9 03 35 LG 
Place of © from © i in his Orbire. | 8 26 44 28} 
Node Aſcend. L fubſtract. ; 116 36 32 | 
Argument of Latirude. , ; | 7 1097 "art wrarert 
Arqppes oftothan '> 2077 fl oo 52.3 0 33 | — 
Place of & from O inthe Fullpt $26 43 43 36 | 
Place of the Sun. roo V6 26 43 44 
Anomalie of Commutation. 6 00 00 O08 
Complement. 5 29/59 52 
Half fumme. | 39 59 56 
Parallax of the Orbe ſubſtrac. 30 
True mot. of & from the Earth. | 8 26 43 06 
That is 2 26 43 


Agreeing to Obſervation. 


' | $2955 53 59 | Summe 597391 3,776256 
89 58 oo ms rr Fe Oh. Yo” em 
angent or8g*53'0., _13,235244 

Dee a6 $34088 
ir 28 52 38 Tangent of 89 57.9 ED 


WU 


'"-3144 Harmonicon: Corresrts. 


Anno 1644, November 27 at oy er of obſerved & almoſt ful North, from 2 
ſtar of heeded maggie call The Heel of the higher Foot of 1t, he was obſerved by 
Inſtrument to be. 3% <from the ſtar rowards the North,and about three times his Dia- 
meter from the Pole-line towards the Weſt, and becauſe the Right Aſcenſions of @, 
and the ftardo both agree with the Zodiacall Arch, 1 concluded, Cf tars wanted juft 
ſo much of the ſaid ſtar, in reſpeR of Longitude. ou Diameter of & was about Y. 


7 
T be Operation. 
| Middle motionof ©. H 3 16 35 | 
| Aphelion of © | ſubſtrat. | 3 \6 28 33 
A Anomalie of the ©. 5 10\ 6 43 
Kquation of ( OſubſtraR. | *-- 10 9 
Diſtance of © from the Earth, | _— 
Tunppmamey the Sun.  |8 15 52 "| 
1S D -: a” 
Middle motion of &. 2 11 09 22 
Aphelion of © ſubſtraR. 4 29 5319 _ of & from © in his Orhe 
>; 24RAK — | --|1562 
Anomalie of @. - "L911 1603 | Hence the, Inclination of &'is 14 24 
| Equation .of &, Adde. ,_ TODZ 58] the Reduction 49”, and the Curran 
Place of & f& from © in his Orbige. 2 2115 20 4 ups 
ods ST = 5 hens EO 
Argument of -Lati 1.03 39 5®| 156242 Diſtance of 5 from © Cur. 
Reduction ſubſtrac. \ k..4 - 98336 Diſtance of Earth from ©. 
Place of & from © inthe Eclipt. 221 14 37 
True place of the Sun. $15 5237 DE 390i 
Anomalie of Commutation. |'5 24 38 06 _ of _ is 3”, 11,329265 
The half fumme. | *" | $71903 14,091988 


Parallax of the Orbe, Adde © 857 24 I of 78 21 39  10,686168 
True mot. of & from the Earth. |'3 0 11 55 | Aggr: 165 40 42, Ang.of Elb. 
Thatis. SB o©o012 Di $8 57 IRE 


Sine of the angle of Elongation 165). 4s 42%, FUEL 2D 
- Sine of the angle of Commuration F 21 547; 8.970810 | 
-» Co-ratigent'© Lan Tr x 2 4 13,742367 mY 
20,71417 
Co-tangent of the Latitude of & 2! 44 {> > | +:1$:0 if ws wu = 


..The true. fehe ſtar was of 21/ @,with Latitude 53/ South, the place of FY by 
the former Synopſis being then'o r2 S, with' Latitude 2" 44 &/ North, therefore 
the Diſtance of To ne wer is abour three- 


times the Diameter of g) and in Latirude 37 3 towards. the North accordi as I 
made Obſervation at North-Luffenham. 7 ng 


— 


Mars. 


| Anomalie of Comoneation. 


« ny 


-=E of the Laude | : IR 
1» 
Middle notion of &. © -S 2 
Apheliori o DT bbaX Bar Diſtance of & from © in-hisOrbite 
_— ————— —_— — - 
Anomabe of the Excentr. ... * ons The Enna tg "oj 
Equation Adde. =» 2 2f1 C2224 Badedt 
Place of & from @ in his Orbire. frrnens 5 51 [33 PU 
Node Afcend. fubſtract. 117 5 07 
A menr ef Latende {ro 26 go 44 ; 
nee” | - 41570 The Diſtance Curtated. = 

uctionlde: =] x r01 398 Diſtance of Earth from ©. 
Place of @ from Ointhe Eclipe. :0 14406 CE IT TITTY 
Place of the Sun from the Earth, | 43453 5, HI 
Anomalie of Commuration. ' 400 4427 Tangent of 604 22/13,110 10,245068 
Half ſfumme. Wa] a” 60 2213 12849532 
Parallax of the Orbe Adde. 1 1408 43 j Tangerit of 16 13 370 9,463894 
Tzu mot. of & from the Earth. | x 281518 Aggr- 76-35 42 76-35 42, , Ang.of Elog, 

; Videlicee © 5 2815 18 44 8 43, Paral.of Or 

Sine of the angle of Elongation 76 357 43" - 9,988004 

Sine of the of Commuration 594 15/ 3 3//;3 9,9 34240 

Co-tangent of the Inclination 1* of 42”, __11,753939 


the Inetination- 4 —3 21 


yon fabicaR. 
Anomalie ofthe ©. | 1 9 39 48 
Equation of OſubſtraRt. + BA 16 58 
Diſtance of © from the Earth. 101398 _ þ 
True place of the Sun. 4 14 51.” 24 
eeehee ent: | | 
Fu =: exgrie}} 
Middle morion of & . r 1341 
Aphelion of V ſubſtraR. 6 08 8 37 59 Gives the Diſtance of % from © in 
KL. rt his .Orbe. 50 2064, 
Anomalie of the Excent. "17 05 03 29 of Latitude w** gives the 
Equation Adde. = "2 ©vy 19 30]. Inchnation of Y, 1 2 1, the Redu- 
Place of Lfrom © in tis Orbite. | 1 17 oo 58 _n_ Andche Carta pre | rm 
Node Aſcend. ſubſtratt. | 3 o5 35 26 , "s; Curcatiog fubſtraR. 
Reſts. - 41011 2532 
501981 . Diſtance of Y, curtated. 
Rejpthen'ncnn, bom - Diſtance of Egreh from ©. 
Place of N from © in the Eclipe. 11701 2 | 
Pace of fromthe Fart. " |4145rot] Summe 603379: | = 


3520 


Difference 40098 3 
22749 35 Tangent of 43854 Ax 


4 435447 | 212 
if 11 19 38 Tavgeazet 2-35 fo364z 


= 4 
11. 39 = 6 

A. 98782 
10-764 2 


Lv 28 21 off 


_— 


Co-tangent of the Latitude of @ 1 &/ 42%: n 1.699275 


21,687279 


4k \ 


146 Haktmonioon CortesTs. 


The Difference of Longitude was 5/ 47, and the Differer e of Latucude 9/, hence 
the Difference of the Calculation from the Obſervation 'is litcle above one minute, 
which zqualizeth the Parallax of & from V, and therefore agrees exatly with che 


Obſervation I made at North- Lufftnham. 


h 7. Obſervations of, Venus. 


Nm 1649 April 11* 11" P. M.Theedfully obſerved the true place of 9, by her 
A Application to the fixed ſtars, and by help of a large Inſtrument curiouily divi- 
ded, I found her true place according to Longitude 174 2o/ x7, and her Latitude 


27 towards the North, and'in this Obſervation, 1 conſidered her Parallax and+Re- 


fration &c. "E500 IN 
Middle motion of the ©. I © 20 14 
Aphelion of © ſubſtraR. 3 6 33 3 
Anomalie of the ©. | 9 23 47 11 
Equation adde. | I 51 13 
Diſtance of © from the Earth 100748 
; True place of the ©. & 1 21 27]. 411 29 4 
4 «i; # # 
Middle motion of $. | $1242 w : LA : 
Aphelion ſubſtraR. .  lr00506 37] Diſtance of 9 from ©in her Orbice 
_— — OR S100 2L- | I'91O. 
Anomalie of the Excent. 17 07 3612 [The A ent of Latirude, with 
Equation Adde. 29 14 | which 1 nd the Inclination 3* 22 
Place of 9 from in her Orbite %* 23> 22 » | 5& the Redud.. 2//,& the Curr. 126. 
NE AGnd btn | 213 38 25| 71910Dilt of 245 Oin ber Ork. 
how a dei 126 Curtation ſubſtraR. 
Reſts. 3 29 43 q7 nn a nw 
. ; | 71784 Diltance of 9 from © Cure. 
Reduttion fffand-, | | 21100748 Diftanceof Fanh from ©. 
Place of 2 from ©inthe Eclipt.| 5 13 12 01 - —— 
True Place of the ©. | 1 211 27| Pmme 1725132, 4,226870 
Anomalie of Commuration. 11 co 34 | Differ. 289614; 3,461858. 
Half ſuminies:i "\ | *55 3015| Tang-of 65' 30/17", | 103241390 
Parall..of Orbe adde t0.© place, | 1 15 16 42 x 3,803 248 


Place of 2 from the Earth. |_ | 217.28, 9 


4 


Tang of 20 13 35, 0,5663 
Diff. 45 16 42-Parallax of Orv. . 


. - Sineof the angle of Elongation : . 459 16" 42”, 9851584 
Sine of the angle of Communation 43 59 26; _ 9.877717 
— Co-rangent of Inclination -. 3 22 $50, 11,2286z0 >, 
2406; e b 21,106 ;47 -4 
Co-tangent of the Latitude of 9.34 x1/ 11”: | I1,25476 2 * 


Agreeing neer to Obſervation. 
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Anno 1574, September 16 at $A. p19 rg ſaw? cover th 
L 
cleft Eg. Afom pep. $19. DIG - Kepler i fr. Opie _ BE e Lyons Heavy, 
tb 24's ther time of the ed; in ayer Mein of peg urmy pe CO IE 
form: d the folſowing Paradigma. en OR 
6 $ #7 "0M 
Middle motion of the ©. 6 p 27.26 


Apheliog of the © ſubſtract. 2 'F 16- 28 


—— — —— 


Anomalie of the @. ' © s 
Equation of @ſubltra&; | * 7 2 49] 


Diſtance of the Tar fn ©. } 6 
Zed QA. the' Earth: | Sd 


s 2 24 37 viel up 396 


| UKCRgRs 
Middle motion of 2. RL. = AHN: oa” dh 
Aphelion ſubſtrat. *- fo0;'5 5 Ts of oft Os her Orbite 
Anomabe of the Excenz. 4 26 Buy &, $7920- 
&quation ſubſtra?. 4| Argument of Latitude, therefore 


Place.of 2 from © in her Orbite. | 2 24 07 23} the Inchnation is 04 4& 7, the Re- 


Node Aſcend ſubſtract. *-*- © F 212 43-37 | dnftiow1*3&&he Curt. 5 
—_prerg—— "7 109056, Diſtance of Ear S:-- 
e O IT 37; I 
ReduRion ſubſtract. | HT LED oma ED Cartatinl. , 
umme 1 | 
Place of 2 from © in Sever | 215 NE 5102 - OE 


Place of © from the Eartlt.- ' 603 54 35 1D 
Anomalie of Commutation. | 82 21 41 36. 


4493 39 3 
ww Sap, Wood 184 


TheComplemettto42 Signes. :|:-3'08 18 2 = 2120 2512523 
The half fumme; * © . -- 490912 ws G2, 4 ©! 9,277068 
Parallax of the- Orb fubſtraR. 108 2610 3$. 26 10Paralla. of Orb. 
| os” Earth. - = 23 647] 911281 SUITS i= 
That is. | 23 5827h : 
Sine of the ang of Elongation 38* 2& 1 þ 9,797548 
"Sine of the at of Commuration 91% 47 ibs 1. 29934 
Co-tangent of the Inclination © E4of * ___11,933654, 
x 21,929073 , 
Co-tangentaf the Latgude. as Tk + oomneds pc 


- [MOT + 


The true of un Law, was at chenimerof this Obſerrationinag? 514-46" 1, / 
and the L el ore, off 26 and a half North , therefore the Difference of ow. ona 
was 37 41”, and che Difference of Latitude 1' 2b”, and in regard the Parallawot'2 was? 
litile or nothing, it appears (ty. Calculatian) "that 2 then touched the my _— 
and did Eclipſe it exa about halfam bovr before 4' it the morning. 2 10 52 56 


h8. 48 Obſeroaion of Venus andMeicity. 


FY TR 
Nu 1644, February 14* at 6* P. MT: obſerved J and 5 neer toget 
, Weſt, at which ate tt tobe zfanda 
"ring from mis Obſervation 1 nigdecat 5 nr 
* Lnſſonhan mit \boneniy andcrumipetion being at that time very-defivoustocuy,./" 


Ne veriry of KoptippTables | 412 S110 9; i 


A v,* " 2 20 ©: to y © . 
i WW « - "It ay } T7 The 


{ 


Harmon coN Corlesrte. 


T he Operation. 
| AR Bf 
Middle motion of the ©. | . [11 4 9 32 
Aphelion of the ©- 3 6 27 45 
Anomalie of the ©. r7- 37 
uation Adde. 145 1” 
iſtance of the Earth from ©. | 99072 j 
True place of © ow GR, I 5 54 45] viz $354 457X 
Middle motion of Q. O252921 ; 
Acbelon on we 2 ro of or 58 100mg of from © in her Orbite 
— r—___ —— | 72309: 
Anomalie of Q. 2 20 27 23 ; 
| : 45 | Argument of Laticude, which giveth 
A—__ ſublirat NE PR nad the inclination of Q 2* 327 22/ South, 
Place of 2 from © in herOrbite. | © 24 42 56 | the ReduRtion 2/ 57%, and the Curta- 


Node Aſcend. ſubſtraR. 213 2516; tion72 Parts. 
Cons Is he 5% | 99072 Earth from ©. 


Reduction adde. a | he g4 - 72317 YL from r the © Curr 


Sag on —— | Sun 
Place of 2 from © inthe Eclipt.| © 2445 33 umme x7T 359 49239983 


Place of the Sun from the Earth. | 11 05 54 45 ' Differ. 267515 7,427404 
HS ay Ing LANA ' iact oct 
Anomalie of Commuration. | 118 50 48 4: as ele, 4 EI 
Half ſumme. we 24 25 24 i I 3,084566 
monpanyananfctunds gon of 
Parallax of the Orbe Adde. 20 22 06 _—_— 4 3 18 $,850583 
True mot. of 2 from the Earth. | r1 26 16 51 | © Diff. 20 22 6 Parallax of Orbe. 
Sine of che angle of .Elongativn 204 23/ +6, - © 9,541646 
Sine of the angle of Commurat.. 48 50-48; 9.876766. 
Co-tangent of the Inclination. 2 32 22 11,:53100 


ot | 21,229866' 
Co-tangent of the Latitude 2 _ 17 1& 28%; _' 11,688220 
> D v _, 
Middle motion of Y. . | 218 56 25 | ES F 
Aphelion ſubſtract. 81403 18 | Diſtance 'of 7 from © in his Orbe 
Anomalie of v. | 604 53 07 30535- 
A&quation Adde. 02 33 29| Sh I 
Place of 7 from ©in his Orbite. | 2 21 29 54 or an F bo Ant wang 
Aſcend: ſubſtrat. | | F & if - 105} 
Node cend o | 23-54 42 therefore the Diſtance Currtat. is 30450 
, Argument of Latitude. | 107 5512 99072 Earth from ©. a 
'R uction lubſtrad. eli26a 7207 ©. ZO450'y from ©: 
| Pla ce _ m_ wg" Hp 2 21 17.47] Summe 129522, 4,112343 
m the Earth. II © \ Beth hh. 
Pee EE ILY nige-0@wy. | ' 3830003 
Anomalie of ,Commuration. 3 15 23 02| Tang. of 52% 41/ 31”, 10,118034 | 
Half ſumme. $2:4103T] $ ALT MT 
remit | en oo 4 on 134954497 
|  Parall. of Orbe adde. = 17 52/56 Tang of 24 48 35, c * 9.842154 
1: Place of 2 from the Earth - [122347 #| Diff,: 23.52 56-Parallax of Orbe: oF 
Sine ofthe angle of Elongation: 574 52/ 36”, " \g,487225 q ol 
Sine of the angle of Commurat. 74 36 58; 9,984153 
Co-tangent of cf 1ncliuation 4 14 25, 11,129934 
21,114087 


Co-tangent of the Latitude of 2 x 21 9 11.626862 
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The Difference of irude is 2% 29/ 10”, and the Difference of Latitude 2% 31* 
27”, and therefore Þ was from g 3*32' towards the North Weſt, agreeing to 

Obſervation. 

Anno 1 598 September 146 m7 6 M. fobn on obſerved .(at CY ) that - 
the Lyons Heart was covered pany Venus. Kepler Aſtron. Opt. pag. 205. 

For the Difference of rar ma I deduct from the time yas. oh, e Refi- 
due 13 b 58/ was the timear Lond. 


The Operation. 
©. | $.D 4... 
Middle motion of ©. , 76.3 35 3:| 
Aphelion of © ſubſtrac. 3 $4t 7 
Anomalie of the ©.” 2 27 54 25 
Aquation ſubſtraR. | 2 2.39 
Diſtance of © from the Earth. | 1o0c0gg 
True place of the Sun, 6 132 53 | viz 1* 32/539 ch 
| 1S DÞ * 4 RES. ; 
Middle motion of 2. 2 27 3441 
Aphelion ſubſtrat. [104216 
Anomalie of 2 4 2313 35 | Diſtance of 2 from ©in her Orbe 
&quaton Subſtrac. - 2841] 71906. al; 
—— | Argument 0 e: hencethe In- 
Place of 2 from © in her Orbite. 2 27 6 00 clination of 2 i50 * a9 214 the Re- : 
Node Aſcend. ſubſtract. [222 58 00 dution. x ' 25 and the Curtation $ 
Reſts.  |o 14 $00| Parts. 
Reduction ſubſtraR. . r 25 | 300095. Earth fromthe ©. 


-——{ 71898. 2 fromthe © Curr. 
Place of 2 from © in the Eclipe. 227 4351]: 
Place of © from the Earth. 6 1 32 53 | Yumme 171993 _ 235511 


= — | ——-—| Difference 28197 3, 450203 
Anomahie of Commutation. | 8 25 JI 42 Tangenc of 47* 14/ off G IO 403 3929 


Complement to the Circle. 3 42818} X 4% 

3, 484132 
The half. a1 | 47 » Au Tangefit of 10 3 7 9. 248621 
Parallax of the Orbe, fubſtra@ | 1 711 2| Dif— 37114 Pirallax ofthe 
True place of g from the Earth. 4 24 21 51 | Orbe. 


Sine of the Angle of Elong. 37711 # —__ 9,781306 

- Sine- of the Angle of Commutat. 85 31 42 9,998676 
Co-rangent of the Inclination co 49 3t _ 11,841493 
21,840169 

| , * Co-tangent of the Latitude 2 30/1” 1 2,058863 


ths rrue.Lo c of he Lions SE SE of this Animadverſion was St 
24', 15' 2//, with Latitude-267 North, therefore their Difference of Longitude ſ_ 
5. and their —_— of Latitude 2, Bur becauſe it was- obſerved in, or neer 


Horizon, the ſaid ſtars ofa x yemr? magnitude then commonly they ſeem ro 
be of eliwhere, ad 7 a md eye, 2 might ſeem to hide Cor Leomis : Beſides, if 
the Obſervation were taken-at their riſing, as 15 —_—_— the Diſtance of their Cen- 
ters was not then above 3/, which che Dater of 2 exceeded, and therefore muſt 


needs cover the ſtar, as Kepler obſerved. 


In 


